


Hughes, B I 
et,al.. Effect of 
vitamin D 1 
suppiementaticn i 
on wintertimes 
andoverali I 
bonelossin 1 
healthy . 
lpostmenapausal I 
women. Ann 
ht. Med. I 

etd. Effect of 
vitamin D 1 
suppiementaticn i 
on wintertimes 
andoverali I 
bonelossin 1 
healthy . 
lpostmenapausal I 
women. Ann 
Int. Med. I 
1991;115:505. ( 

P Literature I 
Citation 

Study 
Design 

Double-blir?d, 
plaoebo- 
GoW&d, 
randomixed 
intervention. 

Measured 
Spine and 
whole-body 
BMD by 
DXA; serum 
PTH and 2s 
PW 

Number and 
Description of 

Subjects 

b&=24? white, healthy, 

&omen. hbjects had 
participated in a 
previous calcium- 

t&-&x&u, Exclusion 
criteria inch&d use of 
estrogen or other 
medicines hnown to 
affht calcium or bone 
metabolism; 2 SD or 
more below age- 
matchedBMD. 

Doration 
of Study 

Specifies of 
IUterventiOO 

Ineluding 
Source and 
idea&y of 

Test Material 
Treatment 
iFw b==w 
received 400 
NJ vitamin D/d 
(form not 
specified) 

Placebo group 
(n=l25) 

Subjects 
stratified 
according to 
baseline 
calchn intake 
ptiort0 

randomizaion. 

All subjects 
received 377 
mgcabium 
(127 &om Ca 
phosphate, 250 
w3* 
calcium citrate 
malate. 

Habitual diet. 
Ca and vit D 
intakes of basal 
diet were 
estimated using 
awQ 

Treatments AffeetiRg 
Interpretation 

of Data 

27 stijects out 
of 276 &iled to 
complete the 
study (n=l 5 vit 
D; 12 placebo). 
Physical activity 
was similar in 
both groups 

The placebo group had 
nonetGhangeinBMD 
(althougbBMD 
illGreasGdblperiod1 
(-the first 6 months) 
and decreased in period 
2 (-the second 6 
months) for no net 
change. 

The vitamin D group 
had simiiar increases in 
spinal BMD as the 
placebo group in period 
I but less decrease in 
period 2. Net result was 
an increase in spine 
BMD of 0.8% 
(p-0.04). 

in period 2,2543H-D 
levels were lower and 
PTH levels higher in the 
placebo group. 

Comments 

_! 
The authors 
conclude that 

&omen wkb 
VitiWlhlD 
intahes of 100 
BJcanrcdllGe 
late wintertime 
bone loss and 
improve net 
bone density of 
tbe spine over 
the year by 
increasing 
intake to 500 IU 
dafty. 





and increases in 
bone mineral 
density in 
children New 
Eng. J. Med. 
1992g27a2. 

Study 
Design 

Ltl3ndomiE$ 
placebo- 
conbolled 
intervention 

Measured: 
Radial bone 
mass with 
Lunar SP-2 
absorptio 
metec 
FOrearm 
lensth 

Nomber and 
Description of 

Subjects 

N=45 pairs (86 femme, 
54 male) of healthy, 
white, identical twins, 
aged-14 years. 

Exclusion criterion was 
Ca intake >I,200 mg/d 

22 pairs were pre- 
pubertal throughout the 
study, 4 pairs were 
post-p&&d at baserme 
and 19 pairs lmderwent 
puberty durhrg the 
SdY 

Duration 
of Study 

Specifics of 
Intervention 

In&ding 
Source and 
Identity of 

Test Material 
Tratment: 
One twin in 
eachpairwas 
randomly 
assigned to 
receive 1000 
mgld calchun 
citrate mahite 
provided in 4 
250 mg 
capsules (two 
in the moming 
andtwoat 
night). 

c!ontrol; 
The othm twin 
ineachpah 
received an 
identieal- 
lookin 
placebo. 

Base Diet 

l%ahiti diet, 
OnedayfxJd 
records were 
collected 
duting monthly 
home visits. 

Baseline 
calchnn intake 
was 839 mgld 
in the treatment 
group and 889 
ms/a in the 
plac!ebo group. 

Additional 
Treatments 

Other Factors 
Affecting 

Interpretation 
of Data 

25 sets of twins 
tiled to 
complete the 
study. More 
boys than girls 
drqm out, 
usually hecause 
they no longer 
wantedtotake 
the pills. There 
wasno 
difference in 
haselinc bone 
density between 
the subjects who 

ze?h? and 
completed the 
study. 

Physical activity 
was monitored 
throughoutthe 
experiment by 
questionnaire. 
The children did 
not smoke or 
use aloohol. 

Results 

Calcium 
supplementation 
resulted in greater 
increase in BMTI (1.4% 
average over six sites). 
However, the et&et was 
much greater (2.9%) in 
prepuhertd subjects 
compared to those were 
hadaheadybeen 
pubertal at baseIine or 
experienced puberty 
dufingttlestlldy(0.3%). 

There were no 
significant differences 
in physid activity. 

Comments 

calohim 
suppkmentation 
increased BMD 
in prepubertal 
children who 
were consuming 
approximateIy 
the 
recommended 
amount of 
dietary calcium. 

calehml 

dii’not have a- 
sign&ant effect 
atIer sexual 
maturatim, 
however the 
efFeas of 
puberty, the 
diBoulty of 
measuring BMD 
in rapidIy 
&rowiog 
children or 
statistid power 
of the study may 
have heen 
limiting ktors 
in detecting 
small, but 
important, 
changes in BMD 
kt adolescent 
Mdren. 



Citation 

myd$ T. et. d 
Calcium 
supplementation 
and bone 
minerat density 
in adolescent 
girls. J. Am. 
Med. Assn. 
1993;270:841. 

l?&wx!omized, 
double-blind, 
placeb+ 
ControIled 
intervention. 

MeaSured: 
BMDand 
bone mineral 
content of 
fumbar spine 
andtotal 
bodycaIcium 
byDxA;24- 
hrurinaryca 
excretion. 

Number and 
Description of 

Subjects 

P white, healthy 
females; mean ag&l 1.9 
yr. Subjects were 
premenarchal, between 
8Oand12O?h ofideal 
body weight and were 
not taking me&cation 
regnkuly. 

Duration 
of Study 

I 8 months 

Specificsof 1 Base Diet 
intervention 

rncbuBig 
Source and 
Identity of 

Test Material 
Trment : 
250 mg 
calcium citrate 
malate 

Habitual diet. 

Dietary Ca at 
baseline was 
-960 mg/d for 
bsfi groups control: 

Identical- 
looking pi11 
containing 
micro- 
crystalline 
c&dose. 

A stratified 
randomization 

fiizzEs= 
egual 
distribution of 
BMi and initial 
bone density 
between the 
two groups. 

18 participants 
droppedoutof 
the study. There 
were no 
differences at 
baseline inage, 
height, we&& 
BMI or LSBMD 
between 
subjects who 
completed the 
study and those 
who did not. 

Comparedtothe 
phtcebo group, the 
experimental group had 
greater inweases of 
lumbar spine BD (3.49/o! 
p=@.O3);hmbarbme 
mineral content (4.70/e, 
p-0.06) and total body 
BMD(1.39/0, p=o.OS). 

Dietary calcium intake 
during the study was 
935 mg/d in the control 
group and 1,370 mg/d 
in the treatment group 
(p==O.M). 

The authors 
con&de 
increasing daily 
Ca intake fkom 
8O%ofthe 

daily allowance 
to llO%via 
supplementation 
resulted in an 
increment of 
24gof bone gain 
per Ye=* 



Ihratorc 
Citation 

Reid, I. et a!. 
Ef%ct of 
fzakhlm 

oilime loss in 
. L  

women. N. 
Engl, J. Med. 
1993; 328:7 

Study 
Design 

Pmdomizeb, 
double-blind, 
placebo- 
COR~Olld 

intervention. 

MeaSWed 
BMD of 
whole body 

fez 
dtnmk), 
lumbar spine 
G&W 
and proximal 
femur. 
Fasting blood 
sampfes of 
serum 
ionized 
4‘xlciw 
creathdne, 
~~~~), 

s . 
vitamin D, 
and Alkalii 
Phosphatase, 
Second 
urination 
f&sting urine 
samples of 
hydroxypro- 
line and 
creatinhre. 
24-hour urine 
sampfes for 
calcium and 
creaththle 
(base&e, 
3mo, 2yrs). 

Number and 
Description of 

Subjects 

135 Post-menopausa! 
Female Subjects 
(menopause +3 years 
prior) with a mean 
dietary calcium intake 
of 75OmgIday. 

Exclusion criteria: 
include the fbllowing: 
fs3k-ium metabolism 
history including 
symptomatic vertebral 
fiadmvq rend, thyroid, 
or hepatic dys&n&n; 
current symptomatic 
disease; BlZT usage 
within 3 years; supra- 
physioiogic 
gl~icoid dosages 
fix more than 6 months 
atathne,orcomxment 
use of ghrcoc&icoids, 
antimvulsants, or 
thiazide diuretics 

Duration 
of Study 

2 yms 

Specifics of 
Intwvelrtbm 

Ieduding 
Seuree and 
Identity of 

Test Material 
Treatment: 
N-61, momg 
elemental 
CdChUTl 

delivered in a 
5.24g ddum 
h&Site- 
ghtconate and 
0.8g calcium 
carbonate 
efkvesscent 
tablet. 

control: 
N-61, Identical 
e&rvescent 

;ttIzEddet. 

Both tablets 
&om Sandoz 

Base Diet 

Treatment: 
Twice-daily 
self- 
administration 
of calcium 
(84*7 % 
compliance) or 
piacebo tablet 
(83klO % 

Colltrol* 
Habitual diet. 

Baseline 
dietarycalf2hm 
was 76kk300 
mf+v for 
treatmentgroup 
and 730&90 
m&day for the 
placebo group. 

Treatmeats Affatieg 
Interpretation 

of Data 

13 participants 
dropped out: 3 
left the country, 
3began 
physician 
administered 
BET, 1 personal 
reasons, 6 
intercurrent 
illnesses. 4 of 6 
illnesses were 
fbundnot 
related to study. 
1 participant 
developed renal 
caladw. An 
other participant 
developed an 
exacerbation of 
a preexisting 
&MC 
symptom. 

No significant 
difference 
betweenthe 
chamcteristics 
of either gcwp 

alit f 

Fractmes and 
areas of 
previous 
residual contrast 
medium 
removed fbm 
BMD measures. 

Whole-hody BMD 
declined in hoth groups 
@‘<OAIO1), but a 
significantly greater 
decIine was observed in 
~Pl~tP=P 
(P<O.O05). 

Lumbar spine BMD 
increased with c&hun 
supplementation 
(P-4l.00 1). No net 
change detected in 
placebo gtoup. The 
lumbar BMD between 
thetwogroupswas 
statistica& difkent 
(p-0.04). In the femur, 
BMD declined less with 
ddum 
supplementatioru 
however, signifkance 
wasonlyfoundin 
Ward’s trhurgie 
(P=O.O4). 

Total body bone loss 
rateswereonly 
examined during the 2nd 
year of the study. The 
rate of bone loss was 
greater in the phcebo 
group (a=o.O% 

Only urinary hydroxy- 
proline and calcium 
exaetionwae 
signifkantly difibrent 



Liter&are 
Citation 

Aloia 3P 2: a!. 
calchlm 

wiii and 
without 
hormone 
replacement 
therapy to 
prevent 
postmenopausal 
bone loss. Ann 
Internal Med 
1994;120:2 

Study 
Desiga 

Threearm, 
placebo- 
controlled, 

parallel trial. 

Main 
outcome 

t&w 
calcium by 
delayed 
p;amma 
neutron 
activation 
analysis and 
whole body 
counting; 
BMD of the 
spine (L2 - 
LA), @mur, 
and radius by 

2$Lme- 
try; routine 
biochemical 
labonttory 
studies. 

Number aad 
Description of 

Subjects 

(?t=l Ill) Healthy, white 
womcn3-6yearspost 
spontaneous 

Exchrsion criteria: any 
disorder or medication 
kuowntoalTcctbone 
metabolism including 
glucocorticoid use, 
gastmintestioMl 
disease; previous or 
currcut malign- 
absolute 
c&rai~cations to 
estrogen replacement 
therapy including 
~wP=-Q=- 
neoplasm of the breast 
ix uterus, undiagnosed 
vaginal bkeding, 
thrombophlebitis, 
&romboemboIism, 
scute liver dkise; or 
other chmnic diseases. 

DUnrti&Ml 
of Study 

2.9s!.! 
Y--S 

Specifics of 
Iaterventioa 

IncbtdCng 
Soatree and 
Idea&y of 

Test Matqial 
Exnerimental 
efout)s 

Group 1: 

repI~ment 
(estrogen - 
progesterone - 
calcium 
carbonate) in 
the form of 
0.625 m&day 
@v3~-W 
conjugated 
equine 
--f3=s 
Ipremarin, 
Wyeth-Ayerst 
I.&oratories, 
Inc.) along 
with 10 mgktay 
(days 16-25) 
medroxyproges 
terone 
(Provera, 
TJPohn). 

CIotrp 2: 
caichnn 

(Caltrate, 
Lederle) 

**AH women 
in both 

f&-UPS 
received 400 
KJ vitamin D 
by 
multivitamin** 

Base Diet 

wtial diet; 

Daily calcium 
intakerange: 
150 - 1263 mg 

Additional 
Treatments 

Other Factors 
Affwtiug 

Interpretation 
of Data 

Subjects with 
kilOWil 
osteoporosis or a 
vertebral 
fracture were 
not eligible for 
the study. 

17 subjects 
withdrew from 
the study fbr 
variousreasons. 
One subject 
developed breast 
cancer. This 
subject was not 
a member of the 
HRTgmup. The 
authors did not 
state if this 
withdrawal 
resulted in 
differences 
between overall 
participant 

Years post 

wcaldwn, 
BMB(@noraI 
aedc, Ward 
triallgle~ by 
GMCOVA. The 
lneanswere 
@wed$rthis 
effht. 

Results 

Rates ofchange in bone 
mineral were 
statistically 
significantly different 
(P4.01) as compared 
to baseline in the 
placebo group in the 
sites: Total body, spine, 
femoral neck, Ward 
triangle, and the 
tmchantcr, but not in 
the radius. Siiihtr to 
the placebo group, 
statistkally sign&ant 
changcsinbcmemhvzd 
ofthe calcium 
supplemented group 
(group 2) were 
observed at the 
following sites: Total 
body (P4.01), spine 
(N&01), femfxal neck 
(WO.OS), Ward triangle 
(P<o.Ol), and trochanmr 
(P4.01), but not at the 
radius. A fewer number 
of sites were 
significantly different in 
~~T~~~ 
l~.~y~~t~ 
body calcium and the 
tmchmlter were 
significant rates of 
change observed 
Ip<O.Ol). 

Comments 

The authors 
conclude that 
although less 
effective than 
estmgen- 
pmgestemne- 

signiticsntly 
retardsboneloss 
tiomtbefemoral 
neekand 
improves 
calchtmbalance 
in recently 
1 ” 

women The 
authotsfhrther 
conchide that 
dietary calcium 
augmentation 
should be 
reoonuncmledas 
a strategic 
option in 
helping to 
prevent 



Literature 
Citation 

study 
Des@ 

Number and 
Description of 

Subjects 

Duration 
of Stady 

Specifics of 
Intervention 

Including 
Source aad 
Identity of 

Test Material 
Ll3Rtml pomx 
placebo 

prOtOCi+ 
iGiG&-&: 
Womenwere 
3tmtifid for 

~Miopause 

Base Diet Additional 
Treatments 

. 

Other Factors 
Affecting 

Interpretation 
of Data 

Comments 



Literature 
Citatioa 

chapuy, It.4 c 
et. al.. EBixt of 
calcium and 
cholecalciferol 
treatment for 
three years on 
hip fractures in 
elderly women. 
BM.I, 199$; 
308:1081. 

Stady 
D=b 

Dietury 
intervention 

MeaSlKed: 
hipfiactures; 
all non- 
vertebral 
fkxtures 

Number and 
Desctiptioa of 

Subjects 

N=32?0 mobile elder!y 
women with amean age 
of84(SD6)years 
living in 180 nursing 
homes 

Dwation 
of Study 

3 years 

Specifics of 
Iatervention 

Including 
Seurce rind 
Identity of 

Test M&&al 
l)Wved 1.2 
g calcium daily 
inthefbrmof 
tricalehtm 
phosphate + 
800 lu (2Opg) 
cholecalci~rol 
n=1635 

2) Received a 
dot&de placebo 
~~1635 

Base Diet Additional 
Treatments 

Other Factors 
Afsxtieg 

Interpretation 
of Data 

RlESUli3 

Theactive- 
tlfliilysissbo~tbetailer 
36 montbs of IMow up tile 
probnbility of hip fhtures 
(-290/a; Pal.01) and al1 
non-vertebral cl3uum 
(-24’ve; P4.01) were. 
reducedintbemtment 
pup. The-to 
treat amIysis sbowstbat 
172%f?swxsu~tiad 
OucortllureM 
it3uwes (255 v 308, 
p41.02) and 23.0% fbwer 
su~oucbips 
(i37~178,p4t.O2)inthe 
treailneat~p. In 
addiint&ewasa 
6fcaeaaed pmbability of 
hip fiactuw (P-=0.02) and 
dlnoo-v~fiactures 
(I-0.01). women with a 
ra~meaoscnunFTH 
t,xmemaW aad low 
r4mup 25- 
I.@roiy~&ol 
~~~1~ 
lladnonnalvaIu~after3 
yearsof~tnicnt. Intbe 
ptaceboimw~ 
sign-- 
&ombi&inevalues,and 
2sbydr#xyc3xdeudcifiaol 
collcelurationranained 
low. Fedlwal bone density 
WasUbb 
io 128w0menanda 
si*t negative 
corfelatiouwesibMli 
behveeadcosityatId- 
f’THamc&mtimbe~ 
[PO..34)and& 
k-&&me& fw age 
+=0.25). 

Comments 

The anthers 
conchtde that 
there is a 
preventive effea 
of calcium and 
chok&%roI 
supplementation 
on the risk of 
hip fracane. 
Daily 

cholecaic&rol 
and calcium 
salts is the most 
certainand 
safest way to 
reduce the risk 
of hip fracture 
beermse of the 
side effects of 
physiological 
dosesare 
neg@ible. 



Literature 
citation 

ChWalley, et. 
al. Effectsof 
calcium 
Supplements on 
Femoral Bone 
Mmeral Density 
andvertebral 
Fradure Bate in 
Vitamht-D- 
Replete Elderly 
Patients. 
osteoporasis 
lnt. 1994: 4245 

Study 
Design 

&t&rolled 
double- 
masked study 

MeiWttWh 
Femoral shaft 
(FS), 
Femorai neck 
0, and 
binbar spine 

2aP 
density 
0 

Number sad 
Dcscriptioa of 

Subjects 

N=93.hea!thy subjects 
(72.1 f 0.6 years), 
ambulatory, 82 women, 
11 men, recruited tiom 
osteoporosis meeting 
and retirement homes 

N=63 suffered a recent 
hip &eture, 55 women, 
8 men, (78.4 11.0 
Yeats) 

Exclusion criteria: 
parathyroid, thyroid, 
hepatic or c+rdiac 
disorders, Paget’s 
disease of bone, plasma 
aeathdne above 160 
plol/l, or who had 
reosived treatment with 
corticosteroids, 
esWw=, 
anticonvulsan~ 
calcitonin, or thtoride 
during the year prior to 
study, or supplements 
of Ca or Vitamin D 
durhtg previous 2 
months, hip ftneture’ 
ihn severe trauma, 
metastases or non- 
metabolic bone 
diseases, significant 
mental impairment were 
ex&ded 

Duration 
of Study 

1 I! months 

Specifics of 
Intervention 

Including 
Source and 
Identity of 

Test Mate&i 
S&j&s 

without hip 
fractures: 
1 .PIa4xbo 
(n=3 1) 

2.Osseino- 
mineral 
complex 
tg==Ar w 

cal&m/d 

3. Calcium 

(n=31) 

Subjects with 
recent hip 
fl?lCtUnS: 
Randomiired 
into 2 groups 
t- 
treatments as 
number2and3 
above. No 
gzrp 
reasons. 

Base Diet 

I-bbiBB! 

Additioaal 
Treatments 

All subje@ 
received a 
single oral 
dose of 
300,009 lu 
vitanGnD3at 
the beghndng 
of the study 
and were 
instl7lcted to 
take 4 tablets 
of Ca daily in 
2dosesat 
meat times. 

Other Factors 
AtWtiug 

Interpretation 
of Data 

13 ofthe 93 
non-fix&red 
subjects and 20 
of the 63 
&lchmd 
subjects dropped 
out because of 
s&rointestinal 

(constipatioq 
abdomhuil 
distension or 
nausea), loss of 
interest,death, 

Z$iZ&iS, 

poiymylagia 
rheumatica, . 
Ghyroi 
dism, prolonged 
hnmobilizntion 
or contra iateral 
hip f&ture. 

Results 

FS BMD changes in 
Ca-swpplemented non- 
tixwhmd women were 
significantly different 
comthoseinthe 
placebo gtoup (W.6 f 
0.5% v -1.2 f 0.7%, 
FO.05). There was no 
difference in effect 
between the 2 fonns of 
Ca. Thechanges of 
+0.7 Mx% v -1.7 f 
1.6% in FN BMD of 
&supplemented 
women and the placebo 
group did not reach 

FS,FN,andFsBMD 
changes were -1.3 i0.8, 
i-O.3 f 1.6 and+Xl f 
1.2% (pG.05 for the 
last). The rate of new 
vebral tktwhms was 
74.3 and 106.2 fiachmx 
per moo patient-years 
in Ca-supplemented 
non-&&ured subjects 
and in the placebo 
group, respectively, and 
144.0 in al- 
mpplemented @aetured 
xitients. No significant 
iifference in Ca 
consumption from dairy 
xodu~ between 
?actured and non 
?t%med subjects. 

The authors 
conchldedthat 
oralca 
supplements 
prevented a 
femoral BMD 
decrease and 
lowered 
vertebral 
bcture rate in 
the elderly. 



Literature 
Citation 

Elders pJM et 
cd. Long-term 
e%%ets of 
caldum 
supplementation 
on bone loss in 

. 

women. J. Bone 
Miner. Res. 
19; 9:7 

stully 
Design 

Randomize& 
controlled 
double-blind 
longitudinal 
trial. 

Measured: 
BMD of 
lwnbar spine 

d’“u;Z? 
absorption; 

thickimssby 
radiographs 
ofboth 
hands; serum 
hltact PTH; 
sew 25- 
hydroxy 
vitamin D 
and 1,25- 
hydroxy 
vitamin D; 

andother . 
serum and . 
iJ?lzLical 
markers 

Number sad 
Description of 

Subjects 

N-295 Duti *omen 
aged 46 to 55 years. 

Exclusion criteria: 
medical history of 
hysterectomy, 
oophomtomy, use of 
hormonal 
contraceptives, 
postmenopausal 
=tmgen 
stq@ementatition, renal 
failue, metabolic bone 
disease, and urolithiasis, 

Subjects were stratified 
tacamlmg to 
menopausal status. 

DUl3tiUKl 
of Study 

24 months 
(with an 
additional 
12 month 
StW 
continua- 
tion) 

Specifics of 
Intervention 

Including 
Seurce and 
Ideutity of 

Test Material 
Exncrimcntal 
m: 

Group 1: 
N-66 received 
1OOOmg Caa 
effervescent 
tablet once 
daily at 
bedtime. 

G-p 2: 
N=64 received 
2ooomgcaw 
inthefbrmof 
loooaig 
ewescent 
tablet twice 
daily In 
morning and 
evening 

Experimental 
treatment was 
administered in 
theformofan 
effervmt 
tablet 

5.23g~cal&m 
la&ogluamate 
mK.lo.9g 
caldum 
carbonate 
(Sandoz). Bach 
tablet 

Base Diet 

Habhua! diet 

1 OOOmg Gas+. 

con- 
N=t%iidL: 
receive 
ealdum 

Addi 
Treat 

Other Factors 
AfkCtiIlg 

Interpretation 
ofData 

35 subjects were 
swhehed to a 
caldum citrate 
supplement 
(4.18gc&hlm 
citrate) after 
gastrointestinal 
complaints. 

47 Participants 
vdhdrew Born 
theinitial2year 
dinicel trial for 
reasonsnot 
stated. The 
investigators did 
not state ifthese 
dropouts 
resulted in a 
significant 
difikence in the 
-sties 
between those 
whodtoppedout 
and those who 
remained in the 
study. 

sixs 
later &ssified 
es 
premenopausal, 
were included in 
the 

-group. - 

Results 

Significant bone loss 
occurred in the -01 
fgyPPh$w ofpre- 

peAmenoPausal 
subjects, but not in the 
experimental groups. 

Significant bone loss 
was observed in the 
perimerqausal and 

subjects of both the 
control and 
experimental treatment 
grolips (p<0.001). 

Rate of bone loss was 
significantly less in the 
experimental groups as 
oOmpareatothecontro1 
g~wp W-W dving 
the first year. 

Chang6s in MCT were 
not significantly 
diffbrent between any 
menopausalgrau~. 
However, boneioss 
was significantly lower 
in the experimental 
group tP-w. 

senlm 1,25-diiydroxy 
vitamin D significantly 
deer-eased in both 
treatment grouPs 
(p<o,001~. 

Ceiulnents 

The authors 
conclude that 
calcium 
SupplementatiOll 
substantially 
reduecsoortieal 
and trabemk 
bone loss in the 
Y=s 
immediately 
preoeding 

~~~ 
rednees’ 
z&v&4 
loss to some 
exter$ it does 
not prevent 
m-w.=- 
related -lumbar 
bone loss. 



Study 
De&l 

Number and 
Description of 

Sab]ects 

DUratioo 
of Study 

specitIcs of 
IIdWWUltiOU 

Inciudillg 
Source and 
Identity of 

Test Makial 
S~alpplmeBb- 
Lion. The 
authors did not 
reportifa 
placebo was 
used in this 
iriiil. 

Base Diet Additional 
Treatments 

Other Factors 
Affkcting 

Interpretation 
of Data 

Results 



coefficients indicated 

related to baseline 
women. None used drugs or had 

diseases influenoingca 

thestudy. I..eanmass 
anditsrateofcbange 
showed no consistent 

hormonal indices or 
with severity of spinal 
os@qgytosis. MuItiple 



I Litwatwe 
1 ciitim 

strause Id et cd. 
Spind bone loss 
in 

k4&nen 
supplemented 
with calcium 
andtrace 
minerals. J. 
N&r. 
1994;124:1060 

double-blind, 
placebo” 
CQntrolkJ 
trial 

MeaSlWXk 
BMD of the 
lumbar $2 - 
L-4) spine by 
DEXA and 
dietary 
dcium 
intake by 
food 
frequency 
questionnaire 

l%bmen (N-1 !3) aged 
50 years or older 
(average age = 6&7 
years) in generaJ good 
health as measured by 
medicaJ history and 
mutine clinical blood 
amdyses. 

Exclusion criteria: 
positive Pap smear or 

previous‘cyear; any 
disease or condition 
known to a%ct bone or 
calciuni metahoJiSm; 
history of chronic renal, 
hepatic or 
gastrointestinal disease; 
evideuce of collapsed or 
focat vertebral sclerosis. 

24 months 

Specifies of 
Jntervention 

I&ldiBg 

sollree and 
Identity of 

Test Material 
ExDerimentaI 
g&gpg: 

@==P 9 
placebo 
c&hnn, active 
trace miner& 
Group 21 
active caIcium, 
piacebotrace 
IIIidS 

GYP 3) 
ai%iwcalcium, 
active trace 
minerals 

cabium and 
placebo trace 
minerals 

Treatments: 
subjects 
received 
plaoeboor 
1000 mg 
elementai 
cakium 
@al&m citrate 
maJ&te) per 
day. Two 250 
mgtabkts with 
morning meaJ 
and hvo tablets 
2hoursafhr 
evening nd. 
Trace minerals 
were 1Smg 
Zinc, 2Smg 

r”’ 
Manganese 

gJuconate salts. 

Base Diet 

Habiti diet> 

Additioaal Other Factors ReSUltS Comments 
i Treatments AffMing 

interpretation 
of Data 

54 participants DietarycaIcJum intakes 
did not complete between in&J and iEnal 
the study. 21 measurements were not 
subjects significantly different 
withdrew due to (582 vs. 638 mgkiay, 
adverse respectivefy~. 
symptams 
believed related By &vc+way ANOVA 
tothe maIysis, there was no 
suppkments. 16 signifi~t interaction 
subjects between cabhun and 
withdrew fm tracemJneraJ 
perso& supplementa. The 
reas~s. Eight owrail ANOVA for 
subjects were percent change in spinal 
gcm=-e by de=Jtyw* 

s1gmficant ( P==o.O33), 
estrogen aswastJkemainefI&t 
replacement fbr c+&m 
therapy. The supplementation 
authors did not (P=W45). The main 
state if this effbct fix trace mine&s 
participant was not si8nWmt 
withdrawa (p-0.12). Loss ofbone 
changed the density was the greatest 
overall in the pla&o group 
characWstic4 and was statisticaJly 
ofthe different as compared to 
partJcipants, the baselime 
Dietary trace ~~~~t~ = 
mineral intake, 0.0061). 
vitamin D 
intake, and Calcium plus trace 
physical activity miner& was the onJy 
were not treatment significautly 
measured. dif%rent fkom placebo 

(p=0xJo99). - 

The authors 
state that these 
datasuggestthat 
bone loss in 
caIGium 

krnen Can he 
fhrther arrested 
byamcomJtant 
increases in 
trace mined 
intake. 



j Literature 
Citatio3 

ChpJi Get&. 
Effects of dairy 
products on 
boneandbody 
composition in 

i?tz-%F 
i2&4 

; 

Randomi~ 
COllWOkd 

study. 
Measured: 
BMC and 
density by 
shtgle photon 
anddtld 
energy x-ray 
absorption 
gfrzr 
femoral& 
hunbar spine, 
and total 
MYat 
initiation, 3, 
6,9, and 12 
monthsthere 
a&r. Body 

(LGhody 

ruby 
DE?& 
SeNm 

phosphate, 
2% 
hydroxyvita 
min D, 1,25- 
dihJ&roXy- 
vitamin D, 
aikaline 
Pf-Php% 

iiizziP 
urinary ’ 
calcium/cr~ 
athdne ratio, 
and 
hydroxypro- 

Number and 
Description of 

Subjects 

48 white glrk (mean 
age=llyearsand 
sexual development at 
Tanner Stage 2) 

&h&on criteria: 
Participation in sport 
activities; chronic 
diseases that would 
aEectgrowthor 
cabhun metabolism; 
participant height and 
weight must not be 
lower than the l@ 
percentile or higher 
than the 90* percentile. 

Duration 
of Study 

SpeciRw 1 
Intervention 

including 
Sunree and 
Idelltib of 

in the dahy 
grollp selected 
aairyPtQdt=m 
fiomalistof 
varying 
CulGium and fist 
content under 
the supervision 
of a clinical 
I-& center 
dietarystaEt0 
m&the 
minimum 
12wlllg 
cokium dally 
requirement. 
Food products 
were delivered 
weekiy and all 
nnused 
products were 
removed and 
counted. 3-day 
dietary history 
andfood 
fb=w 
collected at 
~~~~~~ 

xio& post 
initiation. 

Base Dii 

Trestment: 
Habitual diet 
supplemented 
with dairy 
pdUCtS 
containing at 
least 12oOmg 
calcium daily. 

Gnltro~ 
Habitual Diet 

; Additional 
TlW&llents 

Other Factors 
Affectiug 

Interpretation 
of Data 

2 participants 
withdrew; those 
results were 
excluded from 
the study. 

This study 
provided 
calcium and 
vitaminDiuthe 
thrmofdaily 
pmhicts so it is 
not possible to 
condude that 
the positive 
effeces were due 
tocalciumand 
vitaminDpw 
se, however, it 
does provide 
evidence that 
these two 
nutrients 
promote optimal 
hone health, 

The lack of a 
Pla=bo gfoup 
(Lee diary 
prod&s without 
c&km or 
vitamin D) also 
complicate 
interpretation of 
this study, but 
nutrient intake 
of most mltrhmts 
was slmllar 
between the two 
&PUPS. 

1 RH#llts Comments 

~ Treatment nrouu : 
signiticantIy greater 
increases in BMD of the 
lumbar spine and total 
body bone mineral. 
Lumbar density 
increases associated 
with average dietary 
calciwn and vitamin D 
intake (r = 0.37 for 
cakhun, r = 0.41 for 
vitamin D, p C 0.01). 

No difference in bone 
mineral content, lean 
hodymass, or body fat 
pefcentage between 
&rouPS. 

No difference in weight 
or height gain between 
groups. 

No differences in serum 
or minary biochemical 
assays. 



LiteWare 
Citation 

l%jita T 21 al. 
Effect of 
calcium 
suppiementation 
on bone density 
and pamthyroid 
fuuctiouht 
elderly subjects. 
Miner. 
Electrolyte 
Metab. 
1995;21:229 

I Stady Dar&h f Specifmof Base Diet 
Do&3 

Number and 
Description of 

Sabjeets 
of Study 

B.aadoini~ 
double-blind, 
pliicebo- 
ContrOlled 
trial. 

58 horrpitabx? pate&s 
aged 65 to 95 years. 

24 months 

IDierveDtioD 
Including 

Soar@ aDd 
Identity of 

Test Material 
Bxnerimental 
IzcouDs: 

Measurd 
Lumbar spine 
BMD(L2- 
L-4) and 
midradial 
BMD by 
DEW Total 
body calcium 
contei? by 
DEXA; . 
iitEZl/W 
athtine ratio; 

iizke 

~~ 
PTH. 

Exlcusion criteria: 
participants with a 
compression fracture or 
marked osteophyte 
l?mmtion in L2 - L4 
were excluded. 

Group 1: 150 
mg heated 
oyster shell- 
seaweed 
calcium 
(HOSS Ca) in 
theformof6 
tablets given 3 
times daily. 

Regular 
hospital diet. 

Dietary 
calcium intake 
was 
approximately 
600 mgfday. 

Group 2: 150 
mgcalciom 
Carbonate in 
tbe!&rmofB 
tablets given 3 
times daily. 

** Both 
supplements 
provide a total 
of990 mg 
calciuill 
supplementa- 
tion ** 

cofltrolm 
pIacebotab1~ 
givenas 
tablets 3 times 
daily. 

zzif? 
assignment to 
lww of 
similar age and 
lumbar spinal 
bone density. 

Treatments Affecting 
Interpretation 

of Data 

Although the 
authors mention 
that 

were taken 
through the 24’ 
month, results 
from month 24 
were not found 
in the discussion 
or in the results 
section of this 
paper. 

The authors 
state in the 
introduction that 
the results listed 
were 
prelllKlary. 

Results 

The lumbar spiae BMD 
VASS~hi~ 

(P=0.014) hi tIeamiellt 
group1ascomparedto 
phweho at 18 months. This 
trendmsatsoobserwdat 
6 months (P=O.OlS), and 
12 montlw @=0.008). 
Simikuly~ tlamest group 
1 wassi%nificantlyhigher 
(P=o.OZ) then treawent 
gmup2at6montlts. 
Huwevor,thovaluesiu 
lRMzmntgroup2wweRot 
SignificaatlyBthan 
lhOShltlWpkidWgNUlp. 

rotalhodyc4doium~t 
lutiu hetwaeu the 1Pand 
l~mmulusvss 
@&ant& higher in 
lKiltlllentgmUPltban 
GtiIertreatmeatgnwp2or 
gacebo (lw.0292 and 
1.0321, respecXvely). 

Comments 

The authors 
conclude that 
these lbxlii~gs 
suggest the most 
etlixtive 
suppression of 
parathyroid 
function and 
bone resorptive 
changes was by 
oyster shell- 
seaweed 
dcium 
followed by 
calcium 
carbonate. T%ey 
continue to state 
that HOSS Ca 
appearStObe 
useful to 
suppiement 
caicium 
deficiency and 

hyperthyroidism 
in elderly 
subjects. 



Citation 

calcium 
supph3mfdation 
and bone 
mineral density 
in 

Study 
D&g-U 

Measured 
BMD in 
hunbar spine 
m-w, 
femur neck 
-, 
and Ward’s 
triangle by 
hone 
densitometzy. 

Number and 
Description of 

Subjects 

&lkYltiOB specifics of Base Diet Additional 
of Study Treatments 

102 postmenopausa! 12 months 

s-criteria: total 
abdominal 
hysteresctomy; bilateral 

Control: 
Habitual diet + 
daily HRT 
medication 

. 
women u&g 
estrogen 
replacement 
thetapy. 
Bone 1995; 
165 

ab&n& of kcognized~ . 
contraindications to 
HRT 

Iciorvention 
Isehsdirrg 

Soarce and 
Identity of 

Test Material 
~yoattol: 
(N=53) 
Conjugal 
~trogen 
(0.625 mg/da$ 
Pren%Uin, 
Wyeth-Aysert 
International) 

Treatment: 
J3.abihml diet + 
daily HRT 
medication + 
looomg 
calcium 
SUppI~ent. 

gz-tgy 
Conjugated 

(0.6% mglday) 
+ moomg 
ekxnental 
calcium 

(!2%y 
Sandoz Pharma 
LTD) 

Baserme 
c&km intake 
median based 
on 
questionnaire. 

tlhlttO1: 
319.Qt214.1 
m&W 

Treatment: 
363StiO4 
melday 

(mediaz&IQR) 

7 sul#cts 
withdrew &om 
treatment group 
dueto 
gastrointestinai 
discomfm; 
resuIts excluded 
from study 

the femOra neck, but 
not in the other areas of 
the femur nor of the 
lumbar spine. 

The authors 
suggestthatthe 
resliIts of this 
study indicated 
the addition of 
supplemental 
calcium may 
improve bone 
mass of post 
menopausal 
women using 
=m3= 
repkement 
therapywho 
have a low 
dktalycaicium 
intake. 

The authors also 
state that the 
duration of this 
study was not 
suffi~ent to 
make 
tmclusim 
about the 
enduring e%ct 
of treatment, 



-- Literature 
Citd.iOIl 

!.&WFKt?ff!. 
Aratdomilred 
duuble-blind 
Controlled 
cakhlm 

t&i, and bone 
and height 
acquisition in 
chihimu BriL 3. 
Nntr. 1995; 
75:125 

Study 
Design 

Bandomized 
double-blind 
placebo 
controlled 
trial 

Measurd 
bone mineral 
acquisition, 
BMC and 
BMDinthe 
distat radius, 
lumbar spine 
W--W3 
and proximal 
femur; hei@ 

Nnmber and 
Description of 

Subjects 

io!? .he&hy Hong Kong 
Chinese children (63 
boys and 46 girls) aged 
7 years. These study 
children came tium a 
kqitudinal growth 
study O-emu and I& 
1989; Lee ef al. 1993). 

No recent metabolic 
disorder or incident of 
bactmes which mi@tt 
diily or indirectly 
&%ctbonemetaboliim 
were present in these 
chihiren. 

Duration 
of Study 

18 months 

speciks of 
Intervention 

Including 
Source agd 
Ide&ity of 

Test Material 
#Ixnerimental 
gt%xJgz (N=54, 
32boysand22 
girls) received 
300 mg 
Calcium 
Carbonate in 
theformof 
&erry-flavored 
chewable tablet 
(Turns-Ex; 
Smithkliie 
~echam) 

cotm%mxln 
($55:31 bob 
aud 24 girls) 
received 
suerose 
placebo tablets 

Cby 
manwer 
as the 4x&inm 
suppiement. 

Base Diit 

Habitual diet 

Addiional 
Treatmeats 

Otber Facton 
Am?ctiug 

Interpretation 
of Data 

87 ofihe original 
109 compl&xi the 
study (3/87 moved 
away be&we the 
last -t). 
The authors state 
thUtthereWSn0 
significant 
d-between 
the overail 
charscteristicsof 
themogtoup’s 
die&y intuke. 

Howevsr, io the 

siightlyttigk~ 
po‘O36) amung 

zz(N=ll) 
successfuf 

timiadiai 
3Mc:BWwas 
lovm p-0.033) in 
the drop-outs. 

AddlihXEllly, 
Lumbar spine 
BMDWitS 

Results 

The experimental group 
had sig&kantly greater 
gains in iumbat spine 
BMC @‘=0.035) and 
lumbar spine area 
(P4.049) thau the 
controi group. 

Lumbar spine BMD 
was not sigrhkantly 
different between the 
two groups. 

A geater increase in 
radial BMCBW 
@=0,081) as compared 
toeontrolgoupwas 
observed. 

No significant 
dimenee in weigh4 
hei& amount of 
physical activity, or 25- 
hydroxyvhamin D 
leveles between the two 
groups. 

The authors 

Comments 

~ 

suggest that 
these results 
contirm a 
positive effect of 
calcium on bune 
mass of the 
spine and the 
radius, but no 
effects on the 
tkmoralneckor 
height increase. 
The authors 
fiuther state that 
a longer t&d is 
warmnted to 
confirm a 
positive eaicium 
effect during 
childhood that 
may modify 
fbtwepeakbone 
mass. 

Only treatment effect 
(r4I.32, P=O.QoQl) and 
baseline Ca h&&e (r==- 
0.29, P=o.o089) were 
siSn&ant indicators of 
the net increase in 
hnubar spine BMC. 

lnereased radial BMD 
(F=O.OS 1) in the 
experimental Sroup. 





Literature 
Citatiea 

l&x Ret d 
The eiTWs of 
calcium 

a. 

(milk powder or 
tablets)and 
exercise on 
bone density on 

komen. J: Bone 
Miner. Res. 
1995; l&7 

I 
’ Randomized, 
I PI=+@ 

ControIled 
trial 

Measured: 
Bone density 
ofthe h.Imbar 
spine (L? - 
IA), distal 
tibi&ibula 
ww, and 
the hip 
(femaal 
neck, 
trochauter, 
inter- 
trocban~~ 
site) by 
DEW blood 
and urine 
biochemical 
mmvkers 
blClUdhg 
aeathine, 
cxleml, 
gW-* 

. 
hydroxyvlta 
min D, intact 

proline 

Namber and 
DescI4ption of 

Subjects 

(N=l@) women aged 
50-7Oyearsandat 
least 10 years 
pOStIltell0pausal. 

Exclusion criteria: 
significant chronic 
diseases; received 
estrogen replacement or 
other steroid hormones; 
anticonvulsant drugs; 
thiazidediuretlcdnlgs, 
or other medication&at 
would influence 
cslchan metabolism. 
other criteria incfuded 
the fbllowingz more 
than 500 trig caicium 
tablet suppiementation 
for more than 1 month 
intheiastyearor 
exercise for more thau 2 
hours per week in the 
past Year. 

Duration 
of Study 

24 months 
iZB!lS 
Group 1: 
w42) 
received 1 g 
eiemental 
caleillm as 
calcium 
lactate- 

t!iEze 
~sandoz, B-S 
Switz.e&md) a? 
bed time. 

Group 2: 
(N-42) 
nzceived 208 
ml ofskim 
milk powder 
per day which 
contained 1 g 
elemental 
Eafcium at bed 
time, if 
possible. 

Group 3: 
0 
n3ceived 
cdclunl tablets 
like group 1, 
but were asked 
to exercise fix 
4hoursper 
week (at least 2 
hours were 
supervised 
classes where 
the primary 
exe&0 
activity was 
wei&t bearing; 

BIlse Diet 

Gnq2was 
asked to reduce 
theii energy 
intake by 1220 
kJ by avoiding 
high fat fbods. 

other groups: 
habitual diet. 

Additional 
TlWtmelltS 

Other Factors 
AB?ctiog 

Interpretation 
OfDatn 

As assessed by 
questionnaire, 
the participants 
of the calcium 
group increased 
their exe&e 
activity by 
approximately 
10% over the 
duration of the 
study. This was 
statistically 
significanL 

Baseline results 
were 
comparable in 
the fimr groups 
except for the 
bone density at 
the fi3ltoral neck 
and ionized 
calcium. 

Re!&lts 

l---- 
A small but sigaificant 
decxoasinaoIt- 
suppleme&calciunk intake 
witbh@oup2(mi& 
powder) wils observed. 

Calcium SupplemezWion 
in tbe ibrm of c.&ium 
tablet, c&ium tablet plus 
exercise, or skim milk 
powder prevented be 
loss8ttbetiochantetand 
interbodiaofer, but Itot in 
thehlO&oeck.The 
peramtobangeattIdssito 
wassta~lrys~~ 
from control (P4.05). 
calcium SllppImtion 
plusexezcisehadwextra 
e&&atanyotbersh. 

Comments 

Theauthors 
suggest that 
tlxtsedata 

of g simple 
public health 
=&=a 
pn3vent age- 
related bone loss 
with calcium 
suppfementation 
either @ 
caldllm tablet ot 
by milk powder. 
Theautbors 
tiirthe~suggea 
tbattheextra. 

I Nogmq!sIastbonemass 

I 

eflFect of 

iUtheIUUIbNspine. 
exefcise plus 
c&hlmatthe 

Calcium sappheatation 
wd&d bom5ahs0rpW 
(pco.02). senrm Pm was 
ahr&bloedatyearoae 
(W.03) bat not year two. 

the ankle. 
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r Literatare I studv 
Des& 

Randondxd 
double-blind 

Number and 
Description of 

Subjects 

Specifics of 1 Base Diet 1 Additiooat Other Factors 
I 

Results Comments 
of Study Iv&en-et&ion 

including 
Source and 
Mentity of 

Test Material 
g-&g&& 
placebo 
effervescent 
tablet 

Treatmeats Affecting 
Interpretation 

of Dota 

Measured 
BMD by 
DEXAoftbe 
whole body, 
lumbar spine 
~d--I+4S 

incidence 
was also 
measured. 

Caucask women 
(lW22) L 3 years post 
menopause 

liitial 
study: 2 
yew 

Follow-up: 
additional 2 
years (86 of 
otiginal 
122 
subjects) 

Treatment: 
looomg 
elemental 
calcium (5.24g 
t!&ium 

eEieseeIlt 
tablet. % tablet 
hijire daily 
Both tablets 
supplied from 
sandoz 

control: 
habitual diet + 
p&&o tablet 

Treatment: 
habitual diet t 
looomg 
calcium tablet 
(% tablet twice 
&lY) 

Baseline 
dietary calcium 
intake as 
assessed by 
que&ionnaire: 
control- 
710%3OOmg/d 
Treatment = 
76Qt29omgld 

Reduction in the loss 
rate of BMD in ~&hun 
supplemented group 
throughout 4 year study 
perlod (p = 0.002). 

Total body bone loss 
signifkmtly less in 
calohJm treat4 group 
between study years 2 - 
4 (p = 0.02). 

Lambar spine bone loss 
reduded in calcium 
treated group in year 1 
(p = 0.004) and over the 
entire 4 year period (p = 
0.03). 

Proximal femur BMJJ 
was significantly 
greeter over the 4 year 
study period. Femoral 
neck (p = 0.03); 
trochmter (p = 0.01) 

9 Symptamatic 
-: 7 piacebo 
goup, 2 c&hun treated 
group (p = 0.037). 

The authors 
state that 
CalGium 
suppiementation 
produced a 
sustained 
reduction in the 
rate of loss of 
the total body 
BMD in healthy 
postmeswpausd 



Literature 
citatiou 

ceopoliar3, c e! 
al. Effect of 
calcilJm 
supplementation 
asawk- 

water on bone 
lass in early 

tissue ht. 
1996; 59238 

Study 
Desim 

Random!y 
assigned 
treatment 
study 

Measured: 
BMData 

Z&ant 
distal radix 
by peripheral 
quantitative 
computed 
-wai% 
SfTliRl 
osteocalcin 

Number and 
Description of 

Subjects 

45 ConseeRtive 
postmcnopausai women 
agedbetween48atld57 
years (mean 52.5&k 1.99 
Years) 

Exclusion criteria; 
major medical illness, 
potentially interfking 
mtxk.ations, and 
extremes in height and 
weight 

Duration 
of Study 

13*:1 
months 

Specifies of 
Intervention 

Inclndmg 
Source and 
ldeatity of 

Test Matwial 
Treatment 1: 
Wday high 
calcium 
(408mg/L 
calcium 
Bicarbonate) 
mineral water 

Treatment 2: 
1Vday low 
calcium 
gy$g 
Bicarbonate) 
mineral water 

Base Diet 

Both treatment 
groups 

habitual diets 
while 
participating in 
study 

Additional 
Treatments 

Other Factors 
Affecting 

Interpretation 
of Data 

ReSUits 

Low calcium group: 
significant decrease in 
BMD at the diital 
radius (p < 0.001) 

Significant di&rence in 
BMD between the two 
treatmmt groups 0, < 
0.05) 

High &km group: 
sigaifieant reduction in 
osteocalcin serum levels 
(p < 0.05) 

Comments 

The authors 
suggest that this 
study provides 
finther evidence 
to support the 
use of a high 
calcium mineral 
WaterSSaIl 
effective 
prophyhxis 
ti=+t 

claw” 
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StU* I Number and 1 Dnratioa 1 Specifics of 1 BaseDiet 1 Additional 1 Other Factors 1 ResUib 

Design Description of 
Subjects 

of Study Interveaioll 
Including 

Source and 
Identity of 

Test Material 
Gronp A: 
(n=20) 
received 
!X&ng/dCaas 
AAAca 
(35% activity 
level 3,35% 
levei 2,30% 
level 1) 

Treatments Affectiug 
Interpretation 

of Data 

Randcrni~ 
prospective, 
double-blind 
test 

MeaWed: 
lumbar spine 
and radial 
bone mineral 
density at 3 

intervals, 
PTJ& urinary 
c&r, 
alkaline 
phosphatsse 

N=Sl? elderly, 
chronically hospitalixed 
women with a mean age 
of SO, w&out disease 
primarily &heting the 
skeletal system 

Exehrsion criteria: 24 
patients with severe 
compression f&tor~ 
marked osteophyte 
fmation in L&4 as 
well as severe 
cslcification of 
abdominal aorta 
interfering with 
accurate measurement. 

30 months 

Group& 
(n=18) !Mo 
mgld as 
calcium 
carbouatc 
(33% activity 
level 3,28% 
levei 2,39% 
level 1) 

Group c!z 
~~~)~~~~ 

beI@ 55% 
level 2: 25% 
level 1) 

sllpp1cments 
giveuas6 
capsules in 3 
doses at meals. 

Regular 
hospital diet 

Hospital diet 
contained 600 
mg Ca/d 

From the 
2Ss’-300 
month all 
groups 
switelled to 
receiving 
AAAca. 

Degree of 
activity 
classified iu 3 
led- 
(3=waIking 
freely without 
assistance, 
2==w&ng 
around with 

From the 6ti to the 24”’ 
month of the study the 
ratio of lumbar spine 
BMDtothebasai 
pretest value was 
consistently and 
signifiormtiy higher in 
GroupAthaninGroup 
Cbutnothighetin 
GroupBthauinGroup 
C. PTH, measured at 
12monthsaiIer 
beginningtie study,. 
was lower in Group A 
thaninGroupC,butno 
significant differenoe 
wusfbuudbetwefm 
GroupsBandC At3 
monb&erthe 
ph?cebo switched to 
AAACainGronpC, 
WlIlmPTHwaS 
sign&antly deereased 
fiau the level &r&g 
placebo sllppIement. 
Momiug urine WCr 
dcereascd in Groups A 
a@er 18 months and in 
B~-i2rn~~ 
notinc. sormll 
alkaline phoq&aWe 
decreased in Group A 
significantly compared 
witheroupC,btltnot 
in Group B. 

===--“I 
Theanthors 
oonclllde that 
AAAca 
appearstobe 
effective fix 
increasing BMD 
in elderly 
subjects. 

14& to a 
wheelchair or 
bed) 



Literature 
Citathn 

incidence in 
elderly persons: 
arandomized 
placebo 
coiltilled 
diilcd trial. 
Ann. Jntern. 
Med. i9w; 
?24:400 

De&n 

ltaudomi~ 
placebo 
CQlttKilled 
clinkal trial 

Measured 
dietary 
calcium 
intake and 
serum 25 
w=Y 
vitamin&in 
patient 
subgroup. 
HP lsactures 
and 

ii2iY 
incidence. 

Stmd y Number and 
Description of 

Subjects 

1916f&eaud662 
male subjects at least 70 
years of age (mean 
80% years) 

Exclusion criteria: 
history of hip &lure 
or total hip arthroplasty, 
known hypercalcemia, 
sara&tosis or recent 
uroWaiasis within 5 
p%XS. 

of Study 

3.5 year 
maximum 

Base Diet specifics of 
intervention 

kImding 
Sowce and 
Identity of 

Test Material 
tlzon&ok 
p&&o tablet 

Additional Otber Factors 
Treatments Affecting 

rmrpretation 
of Data 

Both treatment 

%s%F= 
supplement 
their habitual 
diet with at 
least 3 servings 
ofdairy 
produets per 
day to ensure a 
calcium intake 
ofSOO- 
1@-W~Y 

Patients who 
took 
medications that 
hdktemxhone 
metabolism 
were not 
excluded &rn 
the trial 

in a single 
tablet daily 

Mean dietary 
Calcium intake 
= 868mgIday 
by dietary 
questionnaire. 

Hip !%actoWt 
placebo group = 48 
Vii. 4 group = 58 

(p = 0.39, intentiou-to- 
treat analy&) 

Peripheral &ctures: 
placebo group -74 
Vit.D,,jgoup=77 

0, = 0.89) 

Serum Vitamin 4: 
placebo group = 23 
lUktOvl 
ViL I& goup = 60 
MlOl& 

Comments 

The authors 
state that these 
results do not 
show a dccrcase 
in the incidence 
of hip fracture 
orother 
fk3chmshl 
Dutch elderly 

!iEzls 
supplementation 



- Literature 
Citation 

Lioyd, T. et ai.. 
The effect of 
ri!&ium 
supplementation 
andtannerstage 
on bone density, 
content and area 
in teenage 
women. 
CWeoporosis 
lnt. 1996; 
62276. 

Study 
Design 

k%a&mizeG, 
doublc- 
masked, 
pIacebo- 
controlled 
t&i 

MeaSured: 
bone mineral 
cont&,bone 
area and bone 
density 

Number and 
Description of 

Subjects 

N=l12 white girls aged 
11.9*0.5years, 
premenarchal 

Al1 subjects had consent 
from their parents, were 
between 80% and 120% 
of ideal weight and 
height, did not take 
medication regutarly, 
had no medical history 
problems kmwn to 
afhbone 
development, and had 
no known dietary 
disorders. 

DUWiog 
of Study 

24 Imonth 

spe&flc!3 of 
Intervention 

h&uding 
Souree and 
Identity of 

Test Material 
Control group: 
phtcebo pills 
(micfccrystal- 
line dhdose 

Suppiement 
group: soomg 
calcium as 
calcium citrate 
malate(CCMl 
per &Y 
Given as 2 
Lablets per day 
&SO mg Ca 
each 

Base Diet 

Habit& 

Prospective 3-d 
diet records 
completed at 
baseline and 
everydmonths 
thereafter 

Additional 
Treatments 

Other Factors 
Affcctiag 

Interpretation 
of Data 

tAxq.$ianm was 
72% on average 
fbr both groups 

No significant 
dimenes were 
noted between 
thOSWh0 
droppedoutand 
those who 
completed the 
study. 

CaintakeWn 
dietafysoufces 
averaged 983 
mdd for the 
entire study 
group 

IbSUltS 

8~P~t~P had 
grater increases of totai 
body bone measures: 
content 39.9% vs. 35.7% 
(p=O.Ol), area 24.2% vs. 
22.5% (p=o. 15), 82 
density 12.2% vs. 10.1% 
(p=O.OOS). Region-of- 
interest analyses showed 
that the supplemented 
grwh=fm-gains 
compar~withthe 
centroIsforbonemhleral 
density,eouten~&ama. 
ln lumbar spine and 
pelvis, the gains made by 

12-%-24% greiier titan 
the in-es made by the 
control. In subjects with 
bebw-mediau Tanner 
scores, bone aequisitlon 
wasnotaf&ctcdbyCa 
suppleme&auW or 
dietary Ca level. 
However, the Ca 
supplemented subjects 
withabove-tnediao 
Tamlerhadhiierbone 
acqnishionratesthanthe 
phWebogroup with 
ribo~ediauTanner 
scofes. Relative to the 
plac&o, the 
suppkxnented group had 
iuaeascd yearly gains of 
bone content, area and 
density, which 
represented about 1.5% 
of adult f&e values. 

Comments 

Theauthors 
conchtde that 
the increases in 
bone content, 
area and density 
hthe 
suppIementas 
group if held to 
adult skeletal 
maturity could 
provide 
protection 
againstiimfe 
risk of 
osteoporotiG 
fl-auum. 



Citation 

Mizunum~ ii, 
et. al.. catcium 
SUpplements 
increase bone 
minemf density 
in women with 
low serum 
es&m levels 
during Iong- 
rem3 estrogen 
therapy. 
Enwhle 
Journal. 1996; 
43:411. 

De&n 

Intervention 

Measured: 
lumbar spine 
BMD 

Description of 
Subjects 

Literature Number and Duration SucciIII of Base Diet Additional Other Factors 

ibsimeuopausd or 
oophorectomized 
women who had been 
undergoing unopposed 
estrogen therapy fm at 
least 2 yrs aad whose 
setlun Ca level was 
suppressed to below the 
normal range. 
+I=19 women who had 
beencourinuousiy 
takingadoseofO.625 
mg of c#Ijugat& 
estrogen (CEE; 
Premtin) fbr at least 2 
Y-0 

Risks and benefits of 
unopposed esrrogeu 
therapy were expiained 
and all gave imkmed 
eousellr. 
None had evidence of 
bonediseaseora 
medical condition that 
would predispose to 
bane loss. 

of study 

2yeaRs 

Intervention 
IneWing 

Source sod 
I&dty of 

Test Material 
WI9 divided 
into 2 groups 
i3cadhlgto 
their serum 
ca@ium level. 
chup 1: 
(CEE+Ca) 
The normal 
mngearrhe 
hospital is 8,9- 
10.1 mglasoa 
daily dose of 
600-800 mgof 
deium lactate 

ZLnisteted in 
i=iUattemptYO 
eorrecrseMu 
caichun levels 
to women 
whose serum 
caicium levels 

below 8.9 
mgldl for CBE 
therapy. 

GlWp2: 
F=) 
Those with 
SenJm ca (29.0 
m#dl) were 
diagnosexl as 
aormocakemia 
and treated 
with the same 
dose of CEE 
for another 2 
Y@=. 

Habitual Diet 

Treatmeuts AfWting 
15terpretatio5 

of Data 

N=7 had 
spoutaueous 
menopause 

N=12 had 
hysterectomy 
with {IO 
women) or 
without (2 
women) 
bilateral 
oophofectomy 
fbrbeuigrl 
ByneoofogiC 
diseases. 

None were 
receiving 
gestagen (which 
is recommended 
to women with 
au iurfdnrerus) 
because they did 
nor want genird 
bleeding. 

I)_ 
Lumbar spine BMD 
decreased by -0.37% 
fix 2 years in women 
treated with es&gen 
alone, while that of 
women treated with 
estrogen and calcium 
iuereased by 2.78% 
(p=Wo3). 

Theauthors 
conchuie that 
these results 
indicate that low 
doseixdoium 
SUpplements 
potentiate the 
ei%ct of 
estrogeil in 
womenwith 
dtXW%Cds- 
cakimndurhxg 
long-rem2 
hormone 
rephcement 
my* 



Des& 

Prospective, 
randomized, 
double-bliid, 
placebo- 
COti~Olld 
trial 

Measured: 
spine fracture 
incidence and 
fbrearm bone 
mass changes 

Description of 
Subjects 

N-197 H&t,y white 
elderly women aged 
73.5 f 7.1 year6 in 
mostly rural 
communities, living 
independently and 
consuming<1 g/d Ca 

No upper age limit. 

Exclusions: those with 
other diagnoses or with 
treatments known to 
afEect the skeieton 

DUMioll 
of Study 

4.3 k I.! 
YW 

Swcifics of 1 Base Diet Additional 1 Other Factors Results Comments ’ 
Inkvention 

IBdUdbQ 
Save and 
Identity of 

Test Matorial 
Fourgroupsas 
follows: 
1) PF-calcium 
Prevalent 
fracture + 
supplement of 
600 mg Ca 
carbonate / day 
2) PF-placebo 
Prevalent 
&lctures+ 
placebo pit1 
3) NPF- 
cRlciunl 
No prevaknt 
fk%ures $600 
mg/d Ca 
4) NPF- 
plaoebo 
No prevalent 
fractures-t 
placebo pill 

Afri?cting 
InteIpr*tim 

OfData 

Usual calcium 
intake were <l 
s/a 

N-750 screened 
but only n-25 1 
entered the 
study 

Ca intake at 
baseline 
estimated based 

~b~viated 
quednnaire 
administered 
by the research 
nurse in charge 
of the project 

‘Those excluded 
had cslcium 
intake levels 
>lg/d, some 
chsenotto 
participate, 
some excluded 
-w 
only complied 
for 1 year, 
de&h, or moved 
out of area 

InthePFgroup, t5of 
53 shjects on cdclum 
had incident &ctures, 
compared with 21 of 41 
on placebo W.023). 
Cadidnotreducethe 
rate of incident 
fhtures in the NPF 
group. Those with a 
prevalent fracture on 
entry and not treated 
with Ca were 2.8 times 
more I*ely to 
experience an incident 
tkacture than all others. 
Chaogeinfbrearmbone 
massonplacebointhe 
PFgroupwas-1.24f 
2.41Wyesr compared 
with+&31 f 
1.8Wyear on Ca 
(GMOl). In the NPF 
group, the difference 
was iess :-0.39 f 
2*og%/year vs. 0.00 f 
1.64%/~ QHI.2). 

The authors 
conclude that in 
elderly 

base . 
spine ii&ures 
and se&selected 
calcium intakes 
of<1 g/d a 
ralcium 
supplement of 
1.2 g/d reduces 
the incidence of 
spinetkicmes 
and halts 
measurabIe bone 
loss. 

Prevalent spine 
fk3ctures (PF): 
a==94 

No Prevalent 
spine Fractures 
(NPF): n=103 

Not 
randomized 
basedon 
prevalent 
tiadure status. 
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, Citation 

Bonjour, J-F ei 
al. Calcium- 
onrichcdfoods 
and bone mass 
growthin 
prepubertal 
girls: a 

double-blind 
placebo- 
controlled trail. 
1. Clin. Invest. 
1997; 995 

Study I----- Degiga 

Randomized 
double-blind 
placebo- 
controlled 
trial 

~ BMD,BMC, 
and bone size 
by DEXAof 
the distal 
radial 
metaphy&, 
radial 
diaphysis, 
femoral@& 
femoral 
troehanttet, 
faorai 
diaphysis, 
hlmbar spine 
(L2 - LA}. 

Number and 
Desctiption of 

Subjects 

149 healthy prcpubefd 
Caucasian girls {mean 
age = 7.9M.l years) 

ExclusiMl c&g&: no 
parental approvstt, ratio 
weight/height less than 
3ti or greater than 9p 
percentile according to 
Geneva re&rence 
values, physical signs of 
@-y, chronic 
disease, gastro- 
intestind disease, 
amgenital or acquired 
bone disease, orreguiar 
use of medications. 

of Study 

4% weeks 

spcciflcs of 
Ietarvation 

Including 
Source aed 
Identity of 

Test Material 
Contro& 
placebo mod 
products 
identical to the 
trabnent 
group without 
CalGinm 
enrichment. 

w 
dchc4l food 

cakes (516 
qd~wl; 
caramel cakes 
(512 
m@servm&; 
bisarits (548 
fwhewing); 
hit juices 
(383 
m&ervin&; 
poWdered 
drink chocolate 
(530 
W!/=+@; 
chocolate bars 
(429 
m&erving); 
yogurts (475 
mglserving}. 

haverage, 
theintakcof 
two calcium- 
enriched food 
produc@ per 
day provided 
about 85omg. 

Base Diet 

Both groups 

habitual diet 
with the 
addition of two 
food products 
(plaecbo or 
calcium- 
enriched) per 
day. 

Additional 

Radial diaphmis BMD 
significantg&n 
(calcium group, 
p < 0.02). Femoral neck 
not significant in either 
group. Femoral 
ttcchanter BMD 
significant gain 
(calcium group, 
p > 0.05). Femoral 
diaphysis BMD 
significant gain 
wilchIm mw, 
p < 0.01). RadiaI 
metaphysic not 
sign&ant in either 
group. Lumbar spine 
not signi!icant in either 
group- 

At ail sites, the mean 
increment in bone mass 
was greater in the 
ckdchnngrouptban 
P~~group~ 

Mean increases in both 
BMCandbonearea 
~~~~~~~ 
Caldunl group thm 
placebo goup (not 
statistically sigui%ant). 
Mean BMD positively 
correlates to the 
cumulative amount of 
calcium ingested f?om 
enriched%ods(r= 
0.24, p = 0.038, n=77) 

i state that 
/ cakium 
I enriched&As 
/ signiricantly 

incleasedbonc 
massaccrualin 

a 

Litha 
preferential 
effect in the 
appcndicuhu 
skeletons and a 
greater benefit 
to those with-a 
lower 

eiIoimn intake. 
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ziY%E zice . . 
and hone 
mineral 
acquisition in 
adolescent girls: 
l-m 
corltrolied 
intervention 
trial. BMJ 
IW,315:1255 

Study 
Design 

Randomized 
cmrobd 
intervemion 
trial 

Measured: 
bone mineral 
density; bone 
mineral 
content 

Number aad 
Description of 

Subjects 

I+=82 white &is aged 
12.2 (SD 0.3) years 
recruited t?om 4 
secoudaty schools in 
Sheffield 

No history of bone 
disease, no drugs taken 
to inlIuence calchun 
metabolism, all non 
smokers, none were 
takingcalcium 
snpplements, no special 
diet regiments 

Daratioa 
of Stady 

Specifw of 
Intwventioa 

focludiog 
Source and 
Ideatity of 

Test Material 
Milk groupz 
568 ml (1 pint) 
of whole or 
reduc4xi fht 
milk per day 
(type of milk 
depended on 
subjects 
prefeence) 
Milk delivered 
daily to 
subjects home. 
suhjcetsasked 
tOCOZWtlINaS 
much of the 
dint as possible 
each day along 
with their 
normal fxod 
intake. 

Control group 
cantinue their 
habitual diet 

Base Diet 

Habitual diet 

Nutrient intake 
assessed at 
baseiine and at 
the end of the 
study using 7 
day weighed 
intake method 
(subjects 
weighed and 
recorded au 
items they att? 
anddrankfbr 7 
days) 

Additioaal 
Treatments Affectiag 

Interpretation 
of Data 

calcium 
contents of 
whole, semi- 
skimmed, and 
skimmed milk 
are virtually the 
same: llSmg/ 
IOOg, 118mg/ 
lOO&aud 120 
mg/ 1OOg 
respectively. 
‘$e subjects that 
droppedO@ 
were not 
different fkom 
theother 
subjects but 
dropped out for 
the foIlowing 

from milk group 
because of non- 
compliatxx 
N=l ex~hded 
f&m aontrol 
gronp due to 
moving to a new 
school 

Most in milk 
fPJP* 
semi-skimmed 
milk. N=6 
chose whole 
milk. M-2 
chose skhnmcd 
milk. 

N=80 completed the 
trial 
At baseline daily milk 
intake averaged 150 mI 
inlJothgroups. on 
average the intervention 
grolipumsumedan 
additional 300 ml a day 
thmghoa the trial. 
Intake of milk in the 

rehttive& th;: same (142 
ml at ba@ine, 160 ml 
at study end).Compared 
with the control group, 
the intervantion group 
hadgreater inaeases of 
bone mineral density 
(9.6% v 8.5%, P=O.O17; 
repcatedmeasures 
atlalysisofvariatloe) 
audLxntemim& 
content (27% v 24.1%, 
P==o.o09). No 
significzult differences 
in htcremems in he&& 
weigh& lean body mass, 
and tit mass were 
~~~~~ 

. Bone turnowr 
wasnotaEztedby 
miucs~ementation. 

insulin-like growth 
Gctor I increased in the 
milk group compared 
with the control group 
(35% v 25% F%.O2). 

The authors 
oonclude that 
increased milk 
ConSumption 
signi&antly 
enhanceshone 
mineral 
acquisition in 
adolescent girls 
and could 
&vorably 
-w 
attaimnent of 
peakbunemass. 



Dawson- 
Hughes, B et al, 
Effkt of 
calcium and 
vitamin D 

&&me density 
in men and 
women 65 years 
of age or older. 
NEJM 1997; 
33210 

Studv 1 Number aad 

Double-blind 
phlC&O 
controlled 
trial 

MeaSlRdZ 
BMD of hips, 
spine, and 
t-lw 

ments by 
DEXA. 
sernm 25- 
hydroxy- 
vitamin D, 
serum 1,25- 
dihrdroxyvit 
amin n, 
SerumPTH; 

~CiO’ 
serum et’ 
Urinary 
caichim, 
creathdne, 
and N- 
telopeptide 
cross-links 

Description of 
Subjects 

~ 449 s&j&s jf99 rneb 
~ 246 women) 

Demographics: 430 
Whites, 11 Blacks, and 
4 Asians. 

Exclusion criteria: 
correntcancer, 
hyperthyroidism, 
kidney stone (within s 
years}; rfd disease; 
bilateral hip surgery; 
bisphosphate therapy 
c-a&it* estrogen, 
tam9xifen, or 
testostcrorle~treatlnent 
in the past 6 months, or 
thoride in the past 2 
yeara;tbmoralneck2I 
BMDZ2SDfor 
subjects the same age 
and sex; dieti3rycaiciwn 
exceeding lSOOmf&iay; 
hboratory evidence of 
liver or kidney disease. 

of Study 

3 years 

Specifics of 
Intewentioa 

Including 
Source and 
Ideatity of 

Test MaterhI 
f202Itd: 
Placebo 
(microcrystal- 
line cellulose) 

Treatment: 
5oomg 
elemental 
cakium 
(catcium citrate 
malate) and 
7oolu 
Vitamin D3 
(choieeateifer- 
01) in two 
separate tablets 

Tab&i 
provided by 
Procterand 
Gamble 

Both treatment 
groups 
maintairled 
their habitual 
diets (avoidhtg 
supplemental 
calcium and 
vitamin D two 
months prior 
and throughout 
the trial) 

Treatments Affecting 
Interpretation 

of Data 

Treatment group: 
BMD significant 
positive effect as 
compared to placebo 
group. FemoraI neck @ 
= 0.02, all subjects); 
Lumbarsphle&2-IA, 
p = 0.04, all subjects); 
total body(p=o.ooi, 
all subjects) 

Female subjects had 
significantly less total 
body bone loss as 
compare4itothe 
Placcbogroup(P< 
0.001). No sigtdficance 
at other measured sites. 
Adjustments based on 
basdine BMD and CT 
did not alter these 
resuhs. 

37 observed non- 
verteiyal fixchtres: 26 
i3acWes in placebo 
group, tl Ca-VD3 
treated group @ = 0.02). 

The authors 
state that in men 
?XldWOlkl~iigC 
65 years or 
older, dietary 
supplementation 
with cahium 
and vitamin D 
moderately 
reduced bone 
loss in the 
femordneck, 
lumbar spine, 
andtibody 
while reduchtg 
thenOn- 
Vertebral 
fbcture 
incidence rate. 



Literature 1 
Citation Desigst 

Devine, A et. ai. 
A 4-war 
iii&--q study 
of the effi of 
calcium 
supplementation 
on bone density 
in elderly 

Osteoporosis 
ht. 1997,723. 

Study I Number and 1 Duration 1 Specificsof Base Diet 1 Addition4 Other Factors 
Treatments ’ ‘- .a 

ResIdts Comments 
Desctiptioll of 

Subjects 
of Study IaterveN4m 

Includiig 
Swrco and 
Ides&@ of 

randomizeb, 
double- 
masked, 
placebo- 
ColItroUed 
trial 

Measured: 
Changes in 
bonedensity 
at the lumbar 
spine, hip and 
ankle sites 
and eurrent 
ca intake 

_- - - ----_ -, _. ------ -,--- 
aged 54-74 years that 
weremorethan 10 
years postmenopause 
were available for the 
follow-up study 

N-128 in the 0righwJ 2 
yea &Y 

Test Ma&al 
Plac&o Grolm 
(Control): 
n=21 
No calcium 
supplements at 
II 

Calcium 
Supplement 
oroup: n=l4 
TooklgCa 
supplement 
(csdciwn 
ktctate 
glwonate) per 
day @ken at 
night) 

Non-Compliant 
Group: n==49 
Took c&mm 
suppienwnts (1 
g’d) fw 2 years 
and then 
stoppedtaking 
tlmn. 

Habitual die? le 
for follow-up 
self- 
administered 
questionnaire on 
compliance of 
supplementation 
of Ca tablets 
between years 2 
and 4 of the 
study 

N44 declined 
to continue, 
were not able to 
heL!kmiet&or 
enrolled in a 
lU3W trial. 

The subjects that 
droppedout 
after2yeers 
were not 
different form 
the other 

Over the4 years the 
calcium supplement 
group (mean Ca intake 
of 1988 SO mg ! d) did 
not lose bone at the hip 
and ankle site. The 
control group (mean Ca 
intake of 952 f 109 
m&d) lost significantly 
morebonethnntheca 
suppiemented group at 
ail sites ofthe hip and 
ankle. No overall bone 
Iosswasseenatthe 
spine, in either group, 
over the 4 years. 
Betweenyears2and4 
the non-compliant 
group(meanCaintake 
of 981 f 75 q/d) lost 
sigoificantly more bone 
at ail sites of the ankle 
than the Ca supplement 
group. Initllsubjects 
the2yrdumgeinhone 
density was 
significantly correlated 
withthechangeintotal 
Ca irons 
betweenyr2and4at 
the mid-tibial(~O.38, 
pcO.OOS), uhradistal 
tibial(r=O.41,~0.005) 
and the lumber spine 
(l-O.34 p4.05). 

The authors 
conclude that 
ealeium 
supplementation 
produces a 
sustained 
red&on in the 
rate of loss of 
bone density at 
theankleand 
bip sites in 
elderiy 

~~ 
authors-also 

dietary~clum 
intake in women 
should be the 
alrn of a public 
health 



Literature 
cifation 

-, WC 
et al. The effect 
of vitamin D 

mineral density 
of the femoral 
mek is 
sssoeiatcd with 
vitamin D 
receptor 
genotype. J. 
Bone Mhler. 
Res. 1997; ml 

Study 
Design 

Placebo- 
controlfed 
chkal trial 

Measured: 
BMI; Daily 
dietary 
cdoi~ 
intake by 

g-BMD by 
DlXA of 
Right aRd 
Left f.armaJ 
=k- 
and tine 
biochemical 
lnarlcers; 
vitamin D 

~ 

haplotyping 
using PCR of 
RFL.Ps. 

Number and 
Description of 

Sub&& 

8i women at least 78 
years of age (mean age 
= 7&J years) 

Exclusion criteria: 
cognitive impairment, 
non-continuous 
residency to area, lower 
cxtremityfiaeture 
during trial period. 

Ihlration 
of Study 

Specifics of 
Infervenfian 

Including 
Source and 
Identity of 

Test MateriaI 
fzontrok 
plaoeao-tablet 
tab daily 

Treatment: 
vik%XlillD 
supplcInWnt 
(400 lu) t&et 
takendaiiy 

Base Diet 

g&g&& 
habitual diet + 
placebo 

Treatment: 
habitual diet + 
vitamin D 
tabfet 

Treafmenfs Affdug 
Interpretation 

of Data 

DifEiince in BMD in 
response to Vitamin D 
supplementation not 
significantly related to 
baseline 2%hydroxy 
vitamin D (p = 0. lo), 
1,254hydroxy vitamin 
D(p-O.lO),or 
baseliie BhSD values @ 
= 0.75) 

Body weight 
signifi+mtly related to 
ABMD @ < O,OI), but 
did not alter 
relationship between 
use of vitamin D and 
ABMD 

ABMD statistically 
significzmt greater in 
boththeBBandBb 
germtypes (p = 0.03) 

AosteocalciR 
si@icat&y different in 
the the bb genotype 

Adj&mer&s tbrsge 
afp:tdmenopwuse,BMz 
and dietary caicium 
hmke did Rot change 
the relationship between 
BMD and genotype. 

The authors 
state the 
following: the 
~Rgenotype- 
dependent e%ct 
of Vitamin D 
suppknentation 
JR these eJderJy 
subjects 
snggests a 
&m%nal 
ItrvoIvement of 
VDWime 
variants in 
determining 
BMD. 



Literature Study 
Citation Design 

Komnhtben, M 
et. al.. Vitamin 
DandHRENo 
benefit 
additional to 
that of HRT 
alone in 
prevention of 
bone loss in 

~~ . . 
Y= 
randomii 
Plaoebo- 
COll~Olld 

WY. 
OSteoporosis 
Int. 1997; 
7:12& 

Randomi2ed 
placebo- 
contiled 
study 

Measured: 
LlJmhar (LA- 
4) and 
femoral neck 
two 

Number and 
Description of 

Subjects 

Non-osteoporoti~ 
!tiizi-;$ . 
population was a 
subgroup of the Kuopio 
0steo~osi.s Risk 
Factor and Prevention 
Study (OSTPREZ) 
@=I3 100) 

N=464 early 

Exchsiow those 
women who wantedto 
change treatment 
gronpg history of breast 
or endometriai cancer; 
thromboembolic 
diseases; medication- 
resistant hypertension 

DllratieR 
of Study 

2;s years 

Specifics of 
Intervention 

Source a2 
Identity of 

Test Material 
1)iiRTza 

combination of 
2 mg estradiol 
valefate (days 
I-2%) and 1 mg 
cyproterone 
acetate (days 
12-21) 
anda 

treatment &ee 
interval (days 
22-28) 
(E&VaKPA) 

2) Vitamin 4: 
ChO~~CifkOl 
at 300 W&y 
-t93mg 
ca%iay with 
no intake 
during June- 
August 

3) HRT + Vit 
D: Treatments 
land2 
combined 

4)PlaGeboz 
calcilml 1aGtate 
at 500 mg /day 
(equivaient to 
93 mg 
Ca*+/day) 

Treatments 

Habituai 

Postal inquiry 
sent to collect 
dietary habits 
and coilected at 
hadine by a 
nurse. 

Daily dietary 
Calntakebased 
on 
consumptionof 
milk products 
and c&&ted 
as the-sum of 
Caintake &om 
milk+ sour 
miik, yoghurt 
(120 mgldl) 
and cheese (87 
UlgtSliCe). 

Nmher of 
meals 
containing fish 
were recoded 
montllly. 

oiData 

N=391(84%) 
completed the 
study but only 
n-388 inch&xi 
inthefinal 
analysis 

Other Factors Results Comments 

N=73 dropouts 
for various 
reasolis: 
menstrual 
disorders such 
as hy&ermenor- 
rhee, 
dysmenorrheal 
or metrorrhagi~ 

femoral BMD 
morethaR2sD 
helow the mean, 
intem@ons in 
HRTexceeding 
6 mouths, EMD 

of poor quality. 

The women in 
this study were 
notdifferent 
6otn those that 
left the study 
according to 
basefine 
characteristics. 

After 2.5 years of 
treatment hmlhar BMD 
had increased by 1.8% 
in the HRT group 
(p<O.OOi) and by 1.4% 
inthoHRT+VitD 
group (p=o.oQ2), 
whereashunbarBMD 
haddecreasedby3.5% 
(pG.001) in the Vit D 
group and by 3.7% 
@G.QOl) in the 
piacebo group. The 
loss of femoral mxk 
was Iower in the HRT (- 
0,3%)-and the HRT f 
Vit D (-0.9%) groups 
corn@ with the Vit 
D(-2.4%) andthe 
piacebo groups (-3.7%). 

The cmthors 
fzon~iude that 
this study 
tzdirmsthe 
beneficial effect 
ofHRTon 
mm. it&o 
shows that Iow- 
dose vitamin D 
--. 1 

has&y&minor 
ef&& in the 
preventiou of 
osteoporosis in 
nou-osteoporotic 
-b 
PSanenopausal 
womenanddoes 
not give any 
benefit 
add&o& to that 
of HRT alone; 



Liter&we 
Citation 

Nowson CA ef 
al. A co-twin 
study of the 
effect of 
calcium 
supplementation 
onbonedensity 
during 
adolescence. 
Osteoporosis 
lnt. 1997; 7319 

It.andomi2ed . 
;?z2 
catttolled 
douible-hlind 
intervention 
study. 

M623Sured: 
BMD of the 
hmhar spine 
gygp 
femurnl& 
Watd’S 
triangle, and 
fti by 
DEXA. Total 
body mineral 
content 
0 
llmarm 
BMC and 
@body 
soft tissue 
COlUpOSltiOtl 
(kean mass 
and &t mass) 
w&e &o 
measured by 
DEXA. 

Number and 
IBa~riptioa of 

SIlbjWtS 

55 female twin-pairs 
agedlo-17years 
(meanage=14} 
enrolled with the 
Australian National 
Health and Medical 
ResRarch CMlcil 

Duration 
of Studjr 

18 month& 

Specifics -of 
Iotemntion 

Including 
Swwce and 
Identity of 

TestMaterial 
Exoerimental 
w: 
1000 m&lay 
effervescent 
&hm hi&t 
(* 
WOO, Sandoz) 
containing 0.8 
gper*~~ 
calcium 
carbonate and 
5.23 g per 
tablet calcium 

control grog& 
placeho t&et’ 
of similar taste, 

~~~ 
thecalchim 
supplement. 

Ail Protocol: 
pairs were 
matchfzd for 
menarehial 
St&US& 
ha&tie (74% 
WCTlEpOSG 
menarchial). 

Base Diet 

Habitual diet. 

Placehogroup 
haselii dietary 
caicium intake 
(m-SD): 
692.3ti53.7 
mg as assessed 
by four day 
kbodrecord. 

fiXperimental 
group baseline 
dietary calcium 
intake: 
776.1k318.7 
mgas assessed 
hy four day 
fbod record. 

Additiona! 
TIWhUelltS 

Otber Factors 
Af%ctiug 

:“7tili!Z* . . 
nlont4and4pirs 
tookfesthl4 
molltlls of 
suppkme~~& The 
aulhors did not 
ssateifthk 
withdrawal 
a&@ed the study. 

requiremcatstoo 
demding$llmliiy 

42 pairi (22 
~20 
illcllldin~oae 
monozygotic pair 
ibmasetof 

at ieast- oftlle- 
37 eolllplti 12 
molltllg 28 pairs 
cixqkkd 18 
months. 

Restdts 

independent of age, 
calcium 
supplementation was 
associated with a 
greater increase in 
BMD at the spine 
(1,5%, P<o.Ol) and at 
thetotal hip (1.3%, 
PUJ.01) at the 6 month 
interval. 

From has&me to 18 
months, a g,reater 
within-pair ditikence h 
BMD was observed in 
the spine (P*.O5), hut 
notinthehiporthe 
&moral neck 

The edlkct of calcium 
supplementation on 
bonedensitywas 
assessed auupard to 
phio3ho over the 
combined time interval. 
There were no 
differences inthe 
within-pair changes in 
BMD&er$befirst6 
months. This fitlding 
wasconfirmedhy 
mathematical madeling. 
No covariates were 
dxmn to be associated 
with the with&pair 
difibrences in BMD. 

Comments 

BMDattksphe 
waaobcavedin 
il?deawitlIa 
meauageof 14 
years.Tbisa&ct 
wasseenhtlle 
%fst6fllmtbK 
thereafter,- 
w¶snoaccekmti 
ill@e%minbcne 
@+Y,= 

~3 
Yap of 

the.5tudy,nntiluntil 
athimnent of peak 
bonemwswillbe 

illtervwtion. 



Literature 
Citdion 

Bsi+eks&i 
et al. calcium 
and vitamin D 
supplementation 
i-easpiual 
BMD in 
healthy, 
postmenopausal 
WOltMk. 

osteeporos. Jnt. 
1998; 8955 

Study 
Design 

llaiidonill 
double-blind 
Placebo- 
Gontrolled 
trial 

Mea.WK& 
BMD of the 
lumbar spine 

fki-s* 
f&by 
DEXA; 
calcium and 
Vitamin D 
intake 
assessed by 
dlemydiaiy; 
serum 
caldum, 
ete, 
andinta 
PTH 

Number end 
Bescription of 

Subjects 

240 healthy 

Caucasian women ages 
58 - 67 years (mean age 
= 62.5 yeas) 

Exclusion criteria: 
treatment with 
oestrogen or calcitonin 
(past 12 months); 
treatment with 
bisphosphates (past 24 
montbsk disease states 
kuownto~bone 
metaboGm; renal 
diseosewith serum 
creatllllne > 
12Opmol& hepatic 
disease with increased 
ALAT and/or decreased 
extrinsicGuagulatic?n 
fhc%orsL&Vl&andX 

I?nratIon 
of Study 

2 years 

specifIca of 
Intervention 

Including 
Source and 
Identity of 

Test Mat&a1 

!$%if 
placebo tablets 

reatment I: 
&w 
calcium 
yJ?@&g 
carbonate) and 
Vitamin D 
(14ug or 560 
IO) 
supplcnlents in 
the form of two 
tabletS 

eatment 2: 
&O) 
Supplementa- 
tion regimen 
identical to 
treatment 1 
with the 
addition of a 
multivitamin. 
Supplements in 
theknoftwo 
t&ets 

AH tablets 
provided by 
Lube Ltd 

Base Diet 

All treatment 
groups 

habitual diets 

Additional 
Treatments 

Other Factors 
Atlkcting 

Interpretation 
OfData 

For all 

cthe 
obsezvedno 
siguifkant 
dlfFbrence 
hetwcen 

Therefore, these 
two groups are 
combined as a 

Lumbar spine (L2 - IA) 
Significant increase (p 
c 0.0001) in BMD in 
year 1. Overall increase 
1.6% (p < 0.002). 
StatisticaiIy @g&ant 
difference (increase) in 
BMD between 
treatment and placebo 

The authors 
state that 
together with 
significant 
changes in 
serum calcium 
and FTH, 
indicatesthata 
Long-term 
calcium and 

Distal forearm 
No significant changes 
from baselll in either 
PW 

Serum Caldum 
Statistically significant 
difference (p < 0.0001) 

piaceboatbothyearl 
and 2. 

SenunFTH 
Statistically significant 
di&cncesbetwceu 
baseline in treannent 
group and placebo 
#FJPdY=1 t-P< 
0.0001)andyear2@~ 
0.001). 

increases 
iutestinal 
CalGlum 



Renner,E. et. 
al.. Bone 
mineral density 
of adolescents 
asa&ctedby 
edohm intake 
through milk 
and milk 
products. lnt 
Daily Journal, 
1998; W59. 

Citatha 
Study Numbar and 1 Duration 1 Specitiesof 1 BaseDiet 1 Additional 
Desigil Deswiptioa of IntorveJlt.ion Treatments 

Subjects lnciuding 
Source and 
identity of 

Test Material 
iXetary N=l# adolescents i) ln~cntion 
intervention (n=113 females, n+7 group: bone 

?IlflkS) mhlerol vahm 
were below 
average. 
Received 

MeaSUred: enough milk 
bone mineral and milk 
content and products to 
density WPjY 

1OOOmgayof 
ca.chose 
prodnots hn 
a list and were 
given exact 
amonni of each 
to Provide the 
required 
amount ofca 
and were 
advised on how 
the products 
c&d be best 
intern into 
ihe diet. 

2) control 
group: bone 
Inked values 
bebv uvw, 
nodietary 
intervention. 

3) Medium 

ESZ 
vahles, no 
dietary 
intervention: a 
second c43ntrol 
lFoup* 

Other Factors 
Affecting 

Interpratation 
of Data 

N=129 (IF76 
faale, n=53 
male) took part 
in follow-up 
exam after 1 
year. 

There were no 
reasons liste4i 
for drop outs. 

Rt!SUffs 

Bone mineral density 
was significantly 
improved by about 50% 
when compared with 
control subjects without 
such dietary 
intervention (NO53 vs. 
+O.O36g cniz). The rate 
of increases however, 
was sigdficantly tower 
&rgirlsthan&rboys 
(also about 50%: 
+0.019 vs. -t 0.03@), 
possibly due to the 
more advanced bodily 
&veloPment of girls at 
this age. 
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Liter&we 
CitdiOB 

Study 1 
Design 

Member and 
Description of 

Subjects 

Ricei, TA et ai. 
calchlm 
SUpplementation 
suppresses bone 
turnover during 
weight 
reduction in 
postmenopaus~ 
women. J. Bone 
haneli Res. 
1998: 135 

It%ndomiaefi, 
double-blind 

-&ntro1hXi 
trial 

Mea!Sed: 
Biochemical 
markers of 
bone re- 
sorption 
(urinary 

andbone 
fblmatknl 
(== 
osteocaIcin 
and PTH); 
Total body 
BMD; pat 
M=(pM); 
Lmnsoft 
tissue mass 
0; iwum 
sex hormohe 
binding 
r@w~ 
mJ.=l; 
serum 
insuhn-like 
growth factot 
(ICI&~ 
serum 25 
hydroxy 
VitaminD 

43 obese 
posmlenopausal(3 

with BMI range 28 - 42 
and low to moderate 
calcium intake 
(< 8OOmg’day) 

All subjects were 
patGcipants in a 
cuncmTcnt6lnonth 
behavior-modi&ation, 
nutrition-education 
weight-loss program 

Exclusion criteria: 
currentlytaking 
medications; disease 
states known to aflbct 
bone mctabohsm 

DUrrtiOn 
of Stody 

6 months 

Specifics of 
I5tcrvcntlon 

hcluding 
Source and 
Identity of 

Test Material 

fiis?f 
placebo tablets 
(one 
tablet/day) 

g!g- 
1OOOmg 
calcium citrate 
malate tablets 
12 5001ng 
tablets one 
tablet taken 
with morning 
and evening 
meals) 

All tablets 
provided by 
Prcctor and 
Gamble 

Base Diet 

AU subjects 
wereona 
reduced enerp 
diet according 
to a behavior 
modificatioq 
nutrition- 
education 
weight-loss 
Program- 

Au. subjects 
were asked not 
totake 
vitamhi/miner- 
al supplements 
two weeks 
prior and 
tbroughout the 
SW* 

Treatments Affeeti5g 
Intcrpretntio5 

of Data 

12 participants 
dropped out of 
the study. 

Weight loss: both 
groups lost a similar 
amount of weight 

After weight loss: 
Loss of I3MD greater in 
ae ph=bo group by 
1.4% @ < 0.08) a&r 
wei8ht loss. 

Pyridinium cross-lii 
increase in the placebo 
group (p < 0.05) after 
weight loss 

OF@--@< . 
SEIBG increased 42% 
inbothgroups@< 
0.01) 

PTH increased 34% In 
~~o$atment8rouP 

-c * 

DurnIng weight loss: 
~~~~~~t 
~~~~~~ DPD 
fp c 0.05) and 
osteocalcin (p < 0.01); 
mppressive e&ct on 
PTH (p < 0.05) 

Theauthors 
state that 1 gram 
per day of 
caichun 
supplementation 
nornudizes the 
increased 
lXilchun-PTII 
axis activity and 
elevated bone 
turnover rate 
observed during 
moderate 
vohmtary 
energy 
restriction in 
pOStlWlOpt%lSd 
women. 





Literatwe 
Citation 

storm, D et. al.. 
CdCiUtl? 
supplemention 
prcvcnts 
scasond bone 
Iossand 
changes in 
biocbemi~ 
tnarkcrs of bone 
turnover in 
elderly New 
Ensland 
wotncn: A 

Pk=bo- 
rontrdled trial. 
Journtd of 
Clinical 
Endoctinoiogy 
md 
Metabolism, 
1998; 833817. 

St!@ 
Desiin 

C!aC@ and 
Placebo 

!E!Ewere 
blinded. ‘lhe 
Dietary-D 
group was 
open-label 
butbliidedto 
the PI, dual 
x-ray 
absorptome- 
RY 
techuici~ 
andthedata 
ColIeetors. 

Measured: 
calcium 
intake; 
trochanteric 
bon8 loss; 
fcmd neck 
BMD;serum 
25-CiH 
vitamitt D, 
PTH 

Number sod 
Descriptiom of 

Subjects 

N=60 older 
postmenopausal women 
without osteoporosis 

hmlusion: age over 65 
yr, no antiosteoporosis 
treatments in last 10 yr, 
t slxres of tbe femoral 
neek@N)tbatwere 
higher than B2.5, good 
overall health, complete 
living i~pe&enee, Ca 
iIlth~fJlllhg/&y~ 
mcasurcd by FPQ, no 
plans to travel south of 
the Mason-Diion line 
during 2’amtive 
wi~seaso~agreed 
to be randomized into 1 
of3groupsand 
withhold any vitamin 
supplemelltation 

Exclusion: osteqorotio 
EracRues,diabctes 
meihtus, renal 
imugioien~, recent 
ma&naney, congestive 
heart fbilure. 

Duration 
of Stedy 

Specifics of 
Intervef&m 

Including 
Sonree and 
Identity of 

Test Material 
Dietary milk 
suppkXnenta- 
tion (Dietary- 
D): 
N=20age71 f 
1.2 
four tounce 
glasses of 
ttlWday 

CaIchlm 
aubonate 
(cacw: 
NXOage72i 
I.1 
- 5OOmg tablet 
of CaCQr 
talc~twiecper 
day with meals 

~~~~ 

Placebo (p): 
N=2Oage71 
&I.0 
used a caco~- 
mathcing 
pl=b 
supp1ctuent 
takentwiceper 
day with meals 

’ BaseDiet 

Habitual diet 

EFQend4day 
food records 
provided at 
baseline 

Additional 
T&Wllt&IleIlts 

Other Factors 
Affecting 

Interpretation 
OfData 

Thiazide use and 
smoking were 
not 
exclusionary. 

N=53 completed 
the study 

The subjects that 
dropped out 
were not 
dihtt 
thcothcr 
subjects but 
droped out for 
the fbllowing 

. 
Fzz+op outs 
inpgroupdue 

~intestinal 
side eflbcts and 
concurrent 
illness. 
N=l drop out in 
Dp;roupba=u= 
of refusal to 

in CaC& group 
beeauseof 
myocardiai 
hlfketiott? 
moved out of 
state, spouse 
illness. 

After2yr*Pamed 
womcileoasumed meanof 
683 m@day of Ca and lest 
J%ofthkJkrn 
(GT)l.medad density 
(JWD) (P4.03 vs. 
biv3eliaa). D&i&d 
wemceavera@aCa 
iotake of 1028 mgklay and 
sustaiaedmininmlloss 
hmtheGT(-LS%, 
P=O.30), whereas cac(h 
treatadwoman(totsica 
ilttak 1633 llzgfday) 
suf8?rcdoobone~~ 
&eGTandshoweda 
siganicaut irkvase ia 
?zplilatsad-tnedr 
BMD (I’< 0.05). Feaaorril 
bone loss ccca~ad 
exclusively durin8 2 
winm of the study (Le. 
total loss, -3.2%, Pd.02 in 
P-cwaed -) WHI 
vittU$iynOdumgeinGT 
BMDdUZiD$tSliUUW* 
tkS@dSavitaminD 
decl~bymoretbaa20% 
(P4.001) ill all group 
dofin~wiatcrmmltbsbut 
ietomcdtobasa8aaill 
sammqPTHlevelsrose- 
~~~.~l) tiUtiDg 
~~~~~~~ 
brisdiaeduring-. 
ZkiaeN-telopeptideaIlfl 
Q!3teoMeiaievcIs 
illcmsd~but 
OX&intheP-ueated 
--f*m 
wintar. 

Theauthors 
conchldcthat 
calcium 
suppbxnentation 
prevents bone 
loss in elderly 
womctl by 
suppressing 
honetumovcr 
duringthe 
wimer when 
serum 25-QH 
vita&D 
declititmd 
SerumPTH 
&oases. The 
preeiscamounl 
ofr&ium 
ncededto 
preserveBMD 
in elderly 
womenrequIrcs 
furtherstucty, 
although in this 
study, at kast 
1000 ln@ay of 
SUppfemental 
i?akhlm was 

*a 
WWhYJ=b 
against femoral 
boue loss. 



morethan2SDbelow 
popukionmeanatLS 

bothtreatment gmlps 
as compared to control. 
However, no significant 
diilFerencewssobserved 
between treatment 

Year4tTeattnent2 

Fracture incidence data 
were insufbient for the 
evaluation of the e&c& 
of di&krent treatments. 



Study 
Design 

Itambmixd 
open 

Messurd 
QUS of the 
calcanens by 
BUA and 
SOS; firsting 

zz, 
phosphate, 
25-hydroxy 
vitainin R, 
PTH, 
AWine 
Phphatase, 
and 
creatinine 

Number and 
Descriptioa of 

Subjects 

248 women (age 62 - 
98 years). Mean age 
84.5rt7.5 years. 

Duration 
of Study 

2 years 

Specifics of 
Intervention 

~BCtUdiB$j 
Source and 
Identity of 

Test Material 
cuntrol- 
fiGi%& ml- 
treated 

m 
5oomgcaieium 
(12SoIng 
calcium 
chonate and 
4001.U 
vitamin 4). 
One tablet 
taken twice 
daily. 

Treatmtit 
tablets were 
provided by 
Novartis 

Base Diet 

lIebiti diet 

Additional 
Treatments 

Other Factors 
Af&cting 

oiData 

145; participants 
co&i not be 
followed-up. 
Tbeantbors 
report that there 
was no 
measured 
difference in any 
parameter 
between treated 
subjects and 
co&r01 subjects. 

Results 

resulted in signifkmt 
increases in 25hydroxy 
vitaminDby 125%(p< 
0.0 1); decxeased PTH 
by 18?h 0, < 0.05) and 
akaiine phospigtase by 
15% 0, < 0.01). 

Signi&at&ly decrease 
2Mydroxy vitamin D 
(p < 0.01) and increased 
PTH values (p < 0.01) 
were observed in the 
e0ntrolgroup* 

BUA increased 
significantly in the 
treatnlentgroup@< 
O.OS), but decreased in 
tb control group (p < 
0.01). Significant 
di&rence between 
control and treatement 
R&r 2 years was 3.9% 
(p < 0.01). 

Comments 

The authors 
eondude tbat 
BUA not SOS 
refkcted a 
positive e&et 
onboneunder 
supplementation 
with calcium 
and vitamin D3 
in a popukition 
of eldekly 
institutiomdized 
WOmen. 



Literature 
CiitfOlB 

Kyriakidou- 
HimonasMet 
al. Vitamin D 
supplementatian 
in 
postmenopausal 
black women. J. 
Uii Endoz 
Metab. 
1999;84:11. 

Study 
Design 

imgitudinai 
trial. 

Measued: 
serum Pm, 
serum 25 
hydroxy 
vitamin 33, 
1,25- 
dihydroxy 
vitamin D, 
nephrogen- 
ous CAMP; 

zand 

W; . 
telopeptide 
and 
creatinine, 

Nrimber and 
Description of 

Subjects 

@J=lUj Hdthy 
Afi.ican-American 
women aged 60 - 80 
years. 

Exclusion criteria were 
not stated. 

Dnration 
of study 

12 we& 

specifics of 
intervention 

Including 
Source and 
Identity of 

Test Material 
&%m@imcnti 

E%& 
SUhjectS 

received 10 pg 
vitamhL& 
tat&s twice 
ddy. 

The soiwc of 
the tahiets was 
not stated. 

ControI aminx 
none. 

Base. Diet 

Habitual Diet 
with 
instructions to 
avoid vitamin 

Mean daily 
dietary calcium 
intake was 
40&250 
mWw 

Additional 
Treatments 

Other Factors 
Affecting 

Interpretation 
of Data 

4oflQserum 
baseline PTH 
levels were 
above the kit 
manukturer’s 
normal range. 

!krumPTI-Iand 
nepbrogenous cfWP 
ieveIs declined 
sign.ificantIy with 
treatment (p<O.oooI 
and p4.01, 
respectively). 

Serum 25.hydroxy 
vitamin D levels 
Wined significantly 
(p4MOl). 

serum 1,25-dihyroxy 
vitamin D levels 
decrmed significantly 
fpaO2). 

Nochanges were 
observedintheserum 
c&km or phosphorus. 

N-teiopeptidekreatinine 
ratio declined by 21% 
but signiff canoe of this 
decline was not stated. 

The authors 
conclude that 
their findings 
should spur 
fbrther 
investigation of 
theuseof 
vitamin D 

in-&e prevention 
of osteoporosis 
in the female 
flfkican- 
American 
population. 



lGeawodKM 
et (II. Low dose 
estrogen and 
calcium have an 
additive effect 
on bone 
resorption in 
older women. J. 
C&t. 
Endocrhlol. 
Metab. 
199!@4zl 

Randomii 
controiied 
open label 
Study. 

Measwed: 
biochemical 
markers of 
bone 
formation 
inchrding 
OSWChl, 
bone alkaline 
ph=phat=e, 
andtype 
procollagen 
pepetide; 
biochemicaI 
markers of 

resorpton 
including 
urinary cross- 
linked N- 

I te&ef&ie, 
c- 

Nnmbtr amd 
Description of 

SUbjCCtS 

(N=SO) women aged 70 
years or more from the 
Hartford, CT area 

Exclusion criteria: 
current disease state or 
trestment with 
medication know to 
af&et bone metabolism, 
diseases that would 
prohibit estrogen or 
c.al~ln.ntherai)y. 

5 women were exchxded 
iiom this study, 

Duration 
of Study 

36 weeks 

SpcciRcs of 
Iaterveation 

In&ding 
Seurce rnd 
idcntie ef 

Test M&iai 
Exnerimental 

Grotlp 1. 
(N=l5) 
received 12 
weeks of 
l~oomglday 
calcillm 
c.ahmteand 
800 RI&y 
vitaminD 
SWwed by 12 
weeksof 
.Calcium and 
vitamin D phts 
0.5 mgfday 
micronized 17 
~-e&radio1 
(EL)* 

Groap 2. 
(N=16) 
received 12 
weeks 0.5 
mgldava 
foilowed by 12 
weeks ofh 
plus 1500 
mglday 
calci~ 
carbonate and 
800 lwday 
vitamin D. 

receive any 
treatment. The 
use of placebo 
ia this group 
was not stated. 

Base Ditt 

&bit& diet. 

Mean dietary 
calcium intake 
at baseline 
ranged between 
127 - 1656 
m&w. 

1 Additional 
Treatments 

Other Factors 
A&sting 

Iuterprotatiou 
of Data 

RtWlltS 

l----- 
Three subjects 
withdrew from 
the control 
tFwJfbr 
reesons not 
stated, The 
authors did not 
state if these 
dropouts were 
signiticcntly 
differen from 
thosewho 
remained in the 
study. 

lntrmmtgroup1, 
hone resorption markers 
declined (13 - 35%) 
and bone formation 
markers also declined 
(13 - 21%) after 12 
weeks of &l-Vitamin D 
treatment. The addition 
of&inthiigroupina 
further reduction (ll- 
22%) of all bone 
resorption markers 
except urinary N- 
telopeptide x-links and 
a small reduction in 
osteoeal~n and bone 
&dine phosphatase. 
All markers returned to 
baseline after 12 weeks 
treatment cessation 
exqeptserumN- 
tebpeptide x-links. 

in treatmeQt group 2, 
E2 was associated with 
deoreases (14 - 26%) in 
N-tempeptide x-links, 
&ee deoxypqridinoline 
x-iii and G 
tempeptide x-links 
withoutchangesinbone 
formation markers. The 
addition of Ca+Vitamin 
D to this treatment 
gronp resulted in a 
Gather decrease in the 
bone resorption 
markers. 

conchrde that 
these l%xllts 
suggestthat 
there is an 
additive effect 
of low dose 
estrogen and 
calcium on bone 
resorption, but 
notonbone 
formation, in 
older women. 
The anthers 
fmther conchlde 
thatthe 
eombiion of 
low dose 
estrogen plus 
c&him is likely 
to be more 
et%ctive in 
oTder women 
than either 
treatment akm. 



Literature 
ciition 

Study 
Design 

Number and 
Description of 

Subjects 

Duratia 
of Stud 

Specify of 
Intervention 

Including 
Souree and 
Identity of 

Test MaterM 
Ez tablets were 
obtained as the 
Bristol- 
Meyers-Squibb 
praduot labeled 
E&i&%. 

Base Diet Additional 
Treatments 

Otbcr Factots 
Amhfg 

Interpretation 
of Data 



Literature 
Citation 

Dawson- 
Hughes, B et al. 
Effect of 
withdrawal of 
cafci~~d 
vitamin D 
supplements on 
bow mass in 
elderly men and 
women. Am. f. 
CIii Nutr. 
2000; 72:745 

Study 
Des@ 

EtElindomi& 
placebo- 
controlled 
trial Wow- 

Ftkmm4k 
MediCal 
history fix 
medications 
that&& 
bone 
met&o&m, 
vitamintmin- 
cltd 

an&m&xx 
OfcQarettes 
in previous 
12 months; 
Dietary 
calcium and 
vitamin D by 

activity scale 
tkthe 
elderly; 
W&N 
height; non- 
vertebra 
- 
BMD of 
f-neck, 
lumbar spine 
(L2-J-4, 
andtotal 
bocty; total 
body mineral 
content; 

ost~chl 
and intact 
PTH. 

Defsription of 
Sub&&s 

295 healthy, elderly 
men and women (aged 
at Icast 68 years). 

AI1 subjects were 
Parkipants of a 
previous 3 year trial. 

Duration 
of Study 

2 years 

speciff cs of 
Iaterveatioa 

kinding 
Source and 
Ideihtity of 

Test Material 
Subjects did 
not receive any 
treatment 
during follow- 
up study and 
were a&cd to 
avoid taking 
supplements. 

Subjects were 
pahipants of 
a previous 

Ph=bo 
controlkd 3 
yeattiial 
hlvolving 
treatment with 
c&Am and 
VitaminD 
supplements 
against a 
pit3CCbO 
4Kxltrd. 

Base Diet 

Habitual diet 

Additional 
Treatments 

Other Factors 
Affecting 

Ioterpretotion 
of Data 

ln 128 men, previous 
supplement-i&c& 
increases in spinaI and 
femoral neck BMD 
were lost within 2 year 
of suppiement 
discontinuation, but 
small benefit in total 
body BMD 
(1.l l&0.33& p = 0.00s) 
was obmved. 

In 167 women, there 
were no signifiqnt 
fasting effects in total 
bodyBMDoranyother 
bone site. 

Bone tumove~ nites in 
bothmenandwomenas 
-by 
osteocatcin 
ooncentions returned 
to their original higher 
concentrations within 
the same 2 ye&F peFibd. 

The authors 
conch& that 

cakium and 
vita& D 
supplementation 
has a limited 
cumulative 
effect on bone 
mass in men and 
womemgcd at 
least 68 years. 



Liter&we 
Citation 

Dlbba, B et a!‘. 
Effact of 
calchun 
SUpplementation 

on honemineral 
accretion in 
Gambian 
ChildRlt 
accustomed to a 
low-calchlm 
diet. Am. J. 
Clin. Nutr. 
2000; 71544 

Study 
Design 

Bandomized, 
double-blind 
placebo- 
C0tItrolled 
trial 

Measured: 
BMC, bone 
width, and 
BMoatthe 
mid&a@ and 
dlstd radius 
of the iett 
‘hn; mid&8 
radius of the 
&a; dietary 
c.z&b-I 
intake by 
dimct- 
weighing 
method over 
2days; 
plasma 
osteocaldn 

Ntunher and 
Description of 

Subjects 

i60 healthy chiidren 
(80 boys, 80 girls) aged 
between 8.3 and 11.9 
years. 

Subjects medical 
history was iiee of any 
condition known to 
afib. calcium or bone 
metabolism 

Bnration 
of Study 

i 2 months 

speeriics of 
Interventien 

Ineludiag 
Some md 
Identity of 

Test Materiel 
cuntrok 
placebo tablets 
ofshnihir 
shape, ta-, 
and texture 

dchml 
caihnate 
tablets 
(cdcichew; 
shire 

LTQ and 

iiitzis) 
containing 

coIGium per 
tablet S days a 
week for 12 
months. 

Bose Diet 

Habitual diet 

Dietary 
Caicium Intake 

:zl42mg/d 
fna 
signiticantly 
dif%rent 
between 
wntroi and 
treatment 

Additional 
Treatments 

Other Factors 
Ailkcting 

Interpretation 
OfData 

2 g&k+ start4 
menstruathq 
during the 
intervention. 
The number of 
chihlren who 
entered puberty 
at the start ofthe 
study or Tanner 
stage2-Sor 
during the 
intervention did 
not signi&antly 
dmrbetween 
control or 
experimental 
treatment 
groups* 

Gains were greater in 
BMCandBMDatboth 
the midsh~ and distal 
mdiushlthe 
experimental treatment 
group. 

Midshaft radius 
BMC 
f-ggkom~an, p = 

IiMQ (0.49&0,05 
ghl*, p -< 0.Ooo1) 

Distal radius 
BMC (0.487HU 32 
gkm p5 O.o@oi) 
BMD (0.253&to.W 
g/cm*,p<0.0001) 

achmltreat.ment 
group had significantly 
low osteamlcln levels 
(1?.W)It7*3 p&3 p 5 
0.aOO1) 

Supplementation of 
cai&umhadno 
sig&.icant e&et on 
height, weight, or bone 
width at the midshatt or 
distal radhrs. 

The authors 
c4Xl&lde that 
calcium intake 
resulted in 
increased bone 
mineral status, 
possibly 
associated with 
decreased 
remodeling 
space.. The 
authorsfhrther 
arguethat 
c4.mthluhlg 
studies are 
medcd for iong- 
term benefits in 
these children. 



Exchsion criteria: 

afE&t bone metabolism 

Treatment response by 

dif&aaa in BMD. 

No signi5wt change 



Literature 
Citation 

Iwamoto, I. et 
al.. Effect of 
combined 
administration 
of vitamin 4 
8ndvitaminK2 

on bonemineral 
density of the 
lumbat spine in 

~~~ 
osteoporosis. J. 
or&lop. sei. 
2ooo; 5: 546. 

Study 
De&n 

Bandomi2ed 
intervention. 

Measured: 
BMQ of the 
hunbar spine 
inihe 
8nt~oposteri 
or view by 
DXA. 

Number and 
Description of 

Subjects 

b&92 osteoporotic 
women who were more 
that 5 years after 
menop8use, aged 55-81 
Y-a 

AN subjeas were piwt 
of a larger group of 187 
women who were 
diagno& with 
ost~sis between 
July 1993 and April 
19Yiandsincehad 
rzlndomlyreeeived 
some therapeutic 
intervention, such as 
vitamin D.3, vitamin K2, 

cakitonin, etidronate, 
aid/or culehlm 
lsdmiistration, and/or 
exercise. 

Nom ofthe subjects 
had a history of 
hormone replacement 
therapy or had taken 
medications known to 
a&t bone metaboiism. 
No&d any subjects 
engaged in sporting 
activity Gr at least the 
most reeellt 5 yeas 
behre the trial. 

DUlMiOU 
of Study 

24 months 

specifics of 
Intervention 

incindiag 
Source and 
Identity of 

Test Material 
Fourgroups: 
vitamin D.j (la 
hydroxy 
vitsmin D3, 
0.75 iIg!day) 
administration 
(Dgltoup; 
n=29), vitamin 

~~~atmn- 

m&W 
8dministration 
o(ww 
n=22), vitamin 
Dr plus vitamin 
KZ 
8dministration 
@K graup; 
n=21), and 
c8khlm 
(oslcium 
-2 
g/day) 
8dRliniStC8tiOl.l 

Base Diet 

Habitual diet. 

Seven day food 
records were 
completed 
during 
sweening after 
which subjects 
were 
e4lcouragedto 
have 1000 mg 
of calcium and 
4ooIIJof 
vitamin D daiIy 
WW&~. 

At baseline the 
avcmge 
calcium intake 
fbztheD,K, 
DK,andC 

~~~ 
4766, and’ 
495.3 m&d, 
respectively. 

Additiiml 
Treatments 

Other Factors 
Affecting 

Interpretation 
of Data 

Besults 

h the C group, 
significant @( 0.001) 
mean percent changes 
of-o.53% and -0.79% 
were measured at I and 
2 years respectively 
when compared to 
base%ne measurements. 

The correspomii~ 
changes were -0.44% 
and +tl.38% in the D 
gronp, ‘and -0.20% and 
+-OS% in the K group, 
andthechangesat2 
yearsinbothofthese~ 
groups were significant 
(pc 0.05) when 
oomparerl to the C. 
group. 

In the DK group3 there 
w8saehgefirrm 
baseii of+1*49% at 1 
year this was significant 
when compared to the 
C, D, and K groups (p< 
0.01, p< 0.01, g% 0.05, 

which was signiIIcantiy 
d&&rent hm the C 
&roup (F 0.w. 

Comments 

nleauthors 
conclude that 

administration 
of vitamin D3 
and vitamin K2 
compared with 
cakium 
administratiion, 
zJ” be 
increasing the 
BMD of the 
lmbar spine in 





Lltersture 
citatien 

Pb M et 
al,. Effcctof 
calcium or 
25OH Vitamin 
4 dietary 

on”6one loss at 
thehipinmen 
and women 
overtheageof 
60. The Journal 
of Clinical 
Endocrinology 
and 
MetaboIism. 
208f.i; 85z30fl. 

F.zdondzed 
placebo- 
COlltTOlled, 
double biind 
trial. 

Measured; 
BMD, bone 
&ruclme, 
calcilJm 
biocheanistry 
andbone 
turnover 
markers 
measured in 
blood and 
urine, 
fbcture 
history. 

/ 

N=316 wclinen (mm 
age 73.7) 
N=l22 men (mean age 
75.9) 
Recruitedvia 
advertisements and 
organizations for 
retirees ibm 2 
retirement homes and 
SwrouMling 
neighborhoods. Over 
60% were he living. 
All were independently 
mob&. All able to give 
consent. 

Exchudon: terminal 
illness; pagets disease 
of bone; recurrent 
minary stone disease; 
treat& with sodium 
fluoride, 
~S~PhO-=N 
steroids, or diIantim 
renai disease n?qJiring 
specific treatment; or 
exdudedbytheir 
primary physician 

Low BMD, previous 
skeletal fractures and 
ERT were not 
eXClUSionS. 

speeifiesof 
intervestiw 

h&ding 
Source and 
Identity of 

Test Material 
Subjects 
randomixed to 
1 of 16 strata 
tgr age W-74 
and 175), sex, 
serum 25OH 
vitamin D 
concentration 
(c 6Onmol/i 
and ?6Omnol/l> 
and dietary 
calcium intake 
(480 mg/d 
and Z488 
It&d) a&r 
baseiine 
studies. 

3 groups: 
1) n=124; 250 
mga 
2) 8124; 5 pg 
25OOH vitamin 
4 
3) n=129; 
piaoebo 

Supplements 
werctakcn3 
timesaday 
with meals 

Base Diet Additional 
Treatme& 

Median 
caicium intake 
was 546 mgJd 

I 
Median 25OH 
vitamin DS was 
59 nmol/l 

Other Fact- 
A&cting 

Interpretation 
of Data 

compliance was 
80% (SD==20%) 
for Ca group, 
89% (SD=16%) 
fbr 250H 
vitamin 03 
group, ad 
85%(gD=l9/0) 
for placebo. 

Results 

! Placoboz ioss of BMD 
at total hip was 2%, 
femoral medulla 

I expansion was 3% over 
4 years. Placebo group 
lost BMD at total hip, 
Ca group did not, loss 
of BA&I in 25OH 
vitamin 4 group 
intermediate (overall 
treatment efEci was 
siguificint @==0.017). 
Change in BMD at total 
hipincagroupwas 
significantiydifferent 
tiwnthephicebo 
(pcO.008) but not from 
the 2SOH vitamin Ds 
gFoup. 

Comments 

The authors 
conclude that 
deinm 
supplementation 
of 750 mgld 
prevents loss of 
BMD, reduces 
fknoral 
medullary 
expansian, 
secondary 
~yperparathy- 
roidism and high 
bone turnover. 
15psjd 25OH~ 
vitan.dn~ 
eiktsseenoniy 
at tow calcium 
intake which 
suggests it is 
benefitid to 
revexse cakhm 
insuffi~~cy. 

t 





Boqjour, 3 P et. 
al.. Gainin 
hone minaral . 
~iiirtalgitls 
3-5 years after 
discontinuation 
of calcium 
supplementa- 
tion: a Blow- 
upstudy. The 
ltancet. 2001; 
358:1208. 

Follow-up to 
previous 
intervention 
(fandomiaed, 
double blind 
@t&O 
controlled) 

Measured: 
ad bone 
mineral 
density 
(distal 
me&physic 
of the radius, 
diaph& of 
the radius, 
-neck, 
t?xnoral 
troehsnter, 
mid fbmorat 
diaphysis, 
and U-L4 
vertebrae in 
snteroposter- 
ior view). 

He-a@ prepubertal 
white girls, mean 7.93 
years 

Exuhrsion: no parental 
approval, wtlht ratio 
lower than the third or 
greaterthanthe97* 
percentile, signs of 
puberty, chronic 
disease, gastroi~tinal 
disease capabfe of 
inducing mah&so&on, 
cotlgenitaf or acquired 
fme disease, regular 
use of medication. 

Duration 
of Stndy 

Specific3 of 
Interveetian 

Including 
Source and 
Identity of 

enriched fbods 
group: n=G; 
tW0 
supplements/d 
fat average of 
850 mg (=a 
(calcium 
phosphate 
extract #bin 
milk used to 
enrich&es, 
biscuit, &it 
juices, powered 
drinking 
chowlate, 
chocolate bars 
mf yogurt) 

Placebogroqx 
n=54 similar 
food products 
with respact to 
energy, 
protein, lipid 
and mineral 
eontent but 
with the added 
supplement 
Wtisinthe 
eaIciumgroup 

New 
measurements 
taken 3.5 years 
post treatment 

Rase Diet 

B&mate of Ca 
intake obtained 
by fiesuency 

at baseline, 24 
weeks, 48 
weeks, and 3.5 
Ye= PO& 
ituervention 

~ Additional 
Treatments 

O&et Factors 
Affecting 

Interpretation 
of Data 

N-144 with 
mean age of 
12.5 years 
completed study 

There was an increase 
from baseliia in overall 
mean bane mineral 
density of 6 skeletal 
sites that was 
sig&cant (Ca- 
supplemented 179 
mg/cm2 @E8 J vs. 
placebo group 15 1 
mglgn2csts7, 
pio.012). There was a 
significsnt difference in 
favor of the 
supplemental ~IvP 
seen with respect to the 
mean bone mineral 
centent(p=U.O31) and 
mabone- 
(p==O.O4). There was a 
diff- in pubertal 
matumtionthatdidnot 
accounttbrtherecorded 
diffinces. The mean 
spontaneous Ca intake 
at the end of the 
intervention was 917 
mp(d (SE47) in the Ca 
group and 9% mg!d 
~~4~~~epf~ 
groq Attblfow-upthe 
Ca group was 880 n&d 
(SE 46) and the placebo 
group was 920 m&d 
(SE49). so 
spontaneous Ca intake 
remained axlstant and 
did not dif.%r 
significantly batween 
groups* 

Cemments 

The authors 
cXmcluda that 
the of milk 
extmtedca 
phosphate taken 
duringthe 

periodcan 
mod@ the 
trqjectory of 
bone maas 
growth and 
cause a long, 
1astingincKeose 
inbonemass 

theendof 
suppiemantation 



Patel, Ret. al.. 
The eflket of 
season and 
vitamin D 

on’ikne mineral 
density in 
healthy women: 
a double 
masked 
erossoYer study. 
ostw Int. 
2001; mr9. 

Doubie- 
masked, 
placebo 
controfltd, 
randomized 
crossover 
study 

MeaSUred: 
lumbar spine, 
IelI proximal 
hmlr, total 
body BMD 
(at3month 
intervals); 
serum 25- 
hydrox@ 
amin D (2% 
oIm>), serum 
PTH, hone 
markers and 
rninary 
crosslink’s 
and‘ca 
absorption. 

/ 
~ N==74l healthy female 

volun~rs with a mean 
i age Of 47.2 ym 

Inclusion: hospital staff, 
patients referred for 
bone densitometty 
investigations by 
primary physicians 

Exclusion: treatment for 
osteoporosis (estrog~ 
ktidronate, alendronate, 
c&it* fluoride or 
CsorvitamhiD 
supplements) 

N=39 subjects were 

N=31 were 
postmewpausa 

Duration 
of Study 

specifics of 
Intervention 

Iachtdiiig 
Senrce and 
Iderhty of 

Test Material 
Fii year: 

Group 1 
N=35 8OOlU 
@wd 
choiecalcif~ol 
per day 

Group 2 N-35 
ph%%?bO 

Second year: 
Reverse of 
WMthgr 
received the 
ii rst year 

Base Diet 

Aquestiormlairb: 
was given that 
included daily 
Ca intake ftom 
dairy products 

ThemeanCa 
intake for 
group lwas 
553 mg (SD 
207), PUP 2 
was 586 (SD 
224) 

The mean 25 
OH vinnnht D 
(nmol/l) i&r 
PWlW@ 
68.1 (SD 20.3) 
and for group 2 
75.7 (SD 19.0) 

Additional 
Treatments 

I N-20 f&m the 
treatment group 
and n=23 f%om 

! the placebo 
group compfeted 
the 1112 years 

Cholecelcif 
increescd serum 2% 
OHD by 25.4 mnolA 
(p-4.001), while a 
reciprocal decrease in 
serum PTH of 6.6 n&i 
(p50.011) was seen in 
subjects in the lowest 
quartile of baserme 
serum 25-OHLt There 
was no significant 
e&et m-spine, fkmur 
ortotalbody33&4D 
calcium absorption on 
hone markem with 
treatment. There was a 
higbfy signiScant effect 
for 2%OHD of 
18mnol/l (p<b,ool) 
whenanalyzkxi tbr 
seasonale&et. There 
was no erred for BMD, 
PI-H, Ca absorption on 
bone markers 

Comments 

The authors 
concluded that 
in the population 
Ofhdth~ 
womenstudied 
there was no 
evidence of 
Seasonai 
variation in 
spine, femur or 
total body 
BMD, serum 
Pm,Q 
absorptionm 
hone markers. 
Theyfoundthat 
vitamhr D 
supplementation 
hadnoe&cton 
BMD. 



. . Liiratun 
Citation 

f&apses, s A et. 
al.. Bone 
turnover and 
density in obese 
premenopausai 
women during 
moderate 
weight loss and 

t&i. &nmlalof 
Boneand 
Mineral 
Research. 
20031; I6:1329. 

Study 
Design 

double-blind 
-dr 

MeaSured: 
total body 
and lumbar 
spine, 
(determined 
dmges in 
BMD, BMC, 
andtotel 
bodyfatmass 
(EM) and 
1eanInass 
@mh sermn 
oseoL?alcii& 

pamthyroid 
hormone, 
serum 25 
hydroxyvita 
minD 

Number and 
Descripthll of 

Subjects 

ige 42.1k.2 years. 
BMI 34.ti3.9 kg/m2 
All had to be weight 
stable for a least 3 
monthspriortostartof 
study 

Inch&on: Women who 
had not been pregnant 
or lactating within the 
previousy~andhada 
history of regular 
menstrual cycfe. 

Exclusion: ftl or taking 
medications known to 
interfbrewithbone 
metabolism (oral 
contraceptives 
inch&d) 

Ailhrdregolar 
menstrual cycles 
thronghont the stndy 

Duration 
of Study 

6 months 
supplemented 

5”okY) 
ekmentd Ca 
(c.aUun 
citrate) 

N=14 placebo 
(9 white, 3 
black, 1 Asian, 
1 Hispanic) 
piaeebo tabiets 

N=19 weight 
maintenance (9 
white, 1 
Hispanic) 

Doses given at 
br-t and 
dimler 

At cumph?tion 
the placebo 

~~~~ 
those that did 
anddidnot 
hse > 2.5% of 
initial body 
we@&. Those 
that did not 
lose were 
included in a 
2& control 
sroup axit 
include4i 
women 
recruitedto 
maintainbody 
weight. 

t 
: Habitualdiet 

Their nsual 
calorie and 

i nutrient intake 
were 
determined 
baedonfood 
t@uency and 
24hrdiet 
recalls. A 
rednced calorie 
diet was 
individually 
txxated rising 
ti--American 
diabetic 
association 
exritbaf~ge list. 
Subjeots were 
-to 
keepadiaryof 
doily diet 

aced. . . 
menstrual 
cycIes. 

Additional 
Treatments 

Otbor Factors 
Afkting 

Interpretation 
OfData 

N=22 droponts 

N=38 completed 
the study (37% 
dropped out) 

h-s 
because of iack 
of commitment 
to weight loss 
Program 
because of 

reasons, 
dramatie 
hkxease in 
.physical 
activity, tbiled 
to lose enough 
weight, degree 
ofcompliance 
withca 
supplements 
(determined by 
pi11 counts) 

Calcium intakes at 
baseline and after 
weight toss for the Ca 
supplement group were 
1005 *390,1835zt235, 
the placebo group were 
Slw335,459;tl45, and 
fix the wt. maintenance 
gronp 11X&367, and 
795k244, respeetiveiy. 

Vitamin D intakes were 
as fbllows at baseiii 
andatterwt.Loss:For 
the Ca supphmented 
group, 2JPt2.4,-2.laf.4, 
for the placebo group 
2.&&t, 1.5so.9, and 
for the wt. maintenance 
group 2.W1.4, and 
2.B2.2. 

hlnlodeme~enerw 
restriction, dietary Ca 
intake decreased 
Qd.05) and bone 
resorptionmarker 
deoxypyridinoline 
(DPD) increased 
slightly (pSO.05) 
without evidence of 
bone loss. Cal&un 
suppiem~tation during 
weight Ioss tended to 
inmase lumbar BMD 
by 1.7% (p=O.OS) 
compared with the 
placebo or weight 
maintenance groups. 

1 Comments 

The authors 
ConehIdethat 
w=QfJP=~ 
obese women 
who consnme a 
low Ca diet do 
not lose bone 
over a 6 month 
period whether 
their weight is 
stable or 
-ig 
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Citatioa 

HwyWf?t 
al. lEffL?c of 
yogurt- 
urinary marker 
ofbone 
resorptionin 

;Homen. 3: Am. 
Diet. Assoe. 
2002;1029 1 

study 
Design 

Randomized, 
cross-over 
study. 

Measured: 
urinary N- 
telopeptide 
cross-links 
(NT’I),, 

iiZZZZl; 
dietary 
nutritional 
amtent by 
diet diary. 

Number and 
Description of 

Subjeets 

(r&=29) white 
j7ostmcnopausal women 
aged 61h4.3 years with 
a BMI of 27.3*3.9 
kg/m’. 

Exclusion criteria: 
Estrogen replacement 
therapy, tT.&hm 
supplementation, 
dietary calcium intakes 
greater than 600 
d&Y* 

of Study 

6w& 

Ii~rventien 
Ilhdb#g 

Smmx and 
Identity of 

TeNMaterial 
CIOSSdVCX 

EfigzYl 
(N=29) were 
randomly 
assigned to eat 
bothanon- 
nutritious 
jelled tit- 
flavored snack 
and limit- 
flavored yogurt 
cyoplait 
CUSW *k 
General Mills) 
on a ffossQVer 
hasis three 
times a day 
between 
midday and 
bedtimefbra 
periodof7to 
I I days. 
Followed by a 
two-week 
washoutpeTiod 
he&e 
switching over 
to the opposing 
snackforan 
addhiond 7 to 

Base Wet 

Habitual diet. 

No other 
zeStktiOllS 
were made 
with respect to 
fi 
consumption or 
dietary 
instructioiL 

Baseihle mean 
dletarydchun 
intake was 
4665405 
mglday. 

Additional 
Treatments 

Other Factors 
Affecting 

interpretation 
of Data 

I At baseline, 3 of 
29 subjects had 

~ dietsbetowthe 
cutoff(70% 
recommend 
intake) for 
protein. 

Many of the 
women had diets 
low in 
magnesium and 
zinc under al1 
three dons 
(jelled snack, 

urinarycaicim 
imease~ signiticant~y 
under the yoguri 
treatment (RO.03). 

urinaryNTx&creased 
significantiy.under the 
yogurt treatment to 22% 
lower than their jekl 
snadccounterpart 
cp<o.O3). 

Diet quality improved 
ontheyogurtand 
deteriorated on the 
jelled snack diet. 

Comments 

Theallthors 
cu~hidcthat 
diets low in 
diary h&&e are 
oilen marginal 
fbr several 
nutrients and 
that,astkas 
cabhnn is 
concern4 hone 
makesupfbr 
what diet lacks. 
Theauthors 
further con&de 
thatbone 
resorptjon 
responds rapklly 
and sensitively 
to improvements 
hl calcium 
intake that are 
readily 
achievable by an 
older f&ale 
popnlation. 



Literature 
Citation 

Jensen, C et. al.. 
Long-&l 
etlkcts of 
nutrient 
intervention on 
markers of bone 
remodeling and 
Cal&tropic 
hormont7s in 
hue- 

~~~ 
Clin N& 2002; 
x:1114. 

Study 
Design 

9Xandomi2ed 
double blind 
ibP 
treatnlents, 
not for 
dietary 
aOIl& 

Measured: 
cal&m 
hltakes, 
serum 25. 
hydtoxyvita . 

s;t’d 

Number and 
Ikscription of 

Subjects 

N=99 healthy 
postmenopausal (fbr ?- 5 
years) women with an 
average age of 66 ;tS 
Y- 

Asked to discontinue 
non study dietary 
supplements 30 days 
behe baseline, 
maintain usual physical 
actiYityandreport 
medications changes. 

Exch&on.s: current or 
recentuse(past6 
months) of hormone 
replacement 
medic!ation, thitide 
d@reties, or 
glucocorticoids and the 
presm of &roniG 
illnesses (diabetes, 
kidney disease, hei& 
disease cancer or 
known~arathyroid 
disease). 

DUIdiOll 
of swdy 

Specifies of 
Iaterveath 

Including 
Saurce and 
Identity of 

Test Material 
1) ii==26 
suppfemental 
Ca(i450 
me(d) + 
Vitamin D 
[10&400lu)/ 
d]6tabletspeF 
dayasa 
supplement + 
850 mg P 

2) n=32 
calcium + 
vimminD+ 

supplement. 6 
tablets/d of 

$50 mg P, 10 
l%(4f-@m 
vitamin D, and 
a multinutrient 
supplement. 

3) IF25 
4-Y 
hlstructionor 
die* control 
group. 
C4msumption 
of 2800 mg 
Chid with ideal 
goal of 1450 
Wd 

Base Diet 

Habitue! diet. 

Daily ca 
consumption of 
?93*280 mg 

Additional 
Treatmeats 

Other Factors 
Affeetiog 

Interpretation 
OfData 

A tme phSeb0 
wasnotusc4i 
because of 
ethical 
considerations 
posed by the 
kngtb of the 
studyandthe 
Potential for 
significant bone 
loss in women 
with inadequate 
dietary Caand 
Q&U&I D 
intakes. 

N=83 ampkted 
thetotal3yeat-s 
N-16 withdrew 
because of 
4ii5culty 
maintaining the 
diet, side effects 
of supplements, 
diffiadty 
swallowing 
tablets, 

constipation, 
night swI2&s, 
and hot Bashes. 

There were increases 
over baserine in Ca 
intakes and serum 25- 
hydroxQhamin D 
concentrations 
sustained over 3 years 
in all treatment groups. 
There was reduced 
&culatingparathyrod 

after 1 year in all 
i.lw@out groups but 
tended towards baseline 
thereafter. Bone 
turnover markers 
foiloiv&i a similar 
pattern and nene of the 
chauges in bio&emical 
concentrations differed 
signific&ly between 
groups- 

The Caintakes for 
baselineandtheendof 
tiie s&ldy are as follows 
fixeachgmp: dietary 
control, 871*373mg/& 
I l22-1242, for ca+ 
vitamiu D 672GS8, 
21224178, tbr ’ 
muhinutrient, 83 l&246, 
and 2246.2345 
resPeUively. 

The vitamin D intakes 
fix baseline and end of 
study were as follows: 
For dietary control, 
3.45*3.9Md, 4.33- 
6.03, for Ca + Vitamin 
D 4.45&8.03,2.85-9.83, 
and for multinutrient 
pup 3.9s7.3, and 
3.3-8.90, respectively- 

Theauthors 
conoludethat 
the addition of 
microntients 
bad no obvious 
bone sparing 
eflixt in heal& 
post.menopausal 
womenbeyond 
that of Ca and 
vitamin D &lone. 
A113 
interventions 
were effixtive in 
increasing Ca 
intake and 
serum 2s 
hydroxyvifmnin 
D 
concentrations. 

- 
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wliroyainoon, T 
&al. Effect of 

combined 
therapy with 
vitamin K2 and 
vitaminDjon 
bone mineral 
density and 
congulofibrin- 
olysis tbnction 
in 
Postmenopaus~ 
WORWll. 

MahWitas. 
2002; 41: 211. 

controkd, 
rrmdomizzd 
intervention. 

Measured: 
Vertebral 
BMD by 
dual-energy 
x-ray 
absorptome- 
try@ExA)- 

Namaber smd 
Dewriptioll of I------ Subjects 

N=172 Postmenopausal 
women (mean age of 
four groups ranged 
ikm 52.8 to 54.1 years 
of age} with vertebral 
bone mineral density 
~0.98 &m2. 

~ Subjects with BMD 
vdues below 0.98 
&cm2 were considered 
to have osteopenia and 
thosewithBMDsbelow 
0.83 g/cm2 were 
considered to have 

of Study 

24 mollths 

Specifics of 
IlltervelItlon 

Incladisg 
Suurce and 
Identity of 

Test Material 
Four groip: 
vitamin Ks 
fi=PY gouP 
(F43; 
menaquinone-4 
Glakay 4S m@ 
day), vitamin 
4 therapy 
EP(n=43G 

w 
hydroxychole 
celiciferok 
oneulil~ 
day), vitamin 
KZ and vitamin 
I33 combined 
theraw &rw 
(n=43), and 
controi group 
receiving diet 
alone. 

Bnse Diet 

Patients were 
given specific 
instructions 
regarding 
adequate 
dietary calcium 
intake and did 
nottakepartin 
a program of 

Additiuaal 1 other Factors 
Treatments Affecting 

Interpretation 
of Data 

Itesults comulents 

I 
46 oni of 172 ! Combmed vitamin & 
subjects failed ta 
complete the 
study. Many of 
the dropont 
patients had 
bigb BMD. 

This was 
particularly true 
in the combined 
therapy tmP 
andthe 

patients in this 
grohphada 
basal level of 
Bh4DthdWaS 
significantly 
lower than these 
inthevitamin 
KZ or 4 alone 
therapYgroup. 
This appears to 
have biased the 
data. 

and 4 treatment for 24 
months significantIy 
increased BMD 4.92% 
(pC 0.001) over baseline 
while vitamin 4 alone 
only BMD 0.135OA @< 
0.05). . 
cimpadwiththe 
vitamin IQ or Dj alone 
therapy w-w BI+~D 
was signit3csntiy 
-intile 
cd&led thempy 
grouptknir6to24 
montbsat?erthestartof 
treatment (vhamin D3- 
a.mbinedtherap~pc 
0.001, vitamh rc, 
6xqrbined therapy; W 
0.01). 

Aniwreasein 
coagulation and 
tibrinolytic activity that 
WaSWithhlthellORlld 
raugewasobserveii, 
SU~~~~~~ 
W~rn~~~~~~ 
fibrinoIysiis-coagulation 

I 
/ 
/ Theauthors 
i conclude that 
I the continuous 
/ combiiion 

therapy with 
vitamin K2 and 

!2eZii 
increGng 
vertebral bone 
massin 
Posttnenopausal 



Literature 
Citation 

Bisehoff, l-i k 
et al. EiTectsof 
vitamin D 
CdClUlU 
supplementation 
ou i%lls: a 
randomid 
controlled trial. 
JBoneMinet 
Res. 2003; 18: 
343. 

Double-blind, 
controlled, 
random&d 
intervention. 

Measured: 
Number of 
tirlls per 
person; 25- 
hydroxyvita- 
tin D, t,25- 
diiydroxyvit- 
amin D 
serum levels; 
changein 
musculoskel- 
etai fimetion 
(sun==l 
scor%oflat%e 
flexor and 
exgnsor 
st=wh griP 
strength, and 
thethuedup 
and go test) 
WaSi 
secondary 
measurement 

Number and 
Descripth @f 

Subjects 

WI22 Elderly women 
(mean age, 85.3 years; 
range* 63-S years) in 
long-stay geriatric care. 

Patientshadtobeage 
6Oorolderaudhadto 
be able to walk 3m with 
or without walking aid 

Exclusion criteria 
iu4&dedprimary 
hyPeqan&yroidism, 
hypocalcemia, 
hypercalc@, renal 
insuffieien* (creatine 
~li7pM),andfbtcture 
or stroke within the last 
3momhs. Also 
exduded werethose 
who had received any 
treatment with hormone 
@acement therapy, 
calGitonin, fklorid%* or 
b@hosphates during 
the previous 24 mouths. 

f&week 
pretreat- 
ment 
period and 
3 months 

period 

Specifics of 
hi@rV%ldiOU 

hcludiag 
s%urc% anti 
Identity of 

Test Material 
Vitamin D and 
Calcium group 
(cal+D 

itz2kzz 
tablets 
cxmtahling 600 
mg of calchuu 
carbonateand 
4OOJuof 
Gholecal&ferol 
per tablet. 

calchun group 
K%mP9 
n=fiO) received 
two tablets 
containing 600 
mg calcium 
=+-teper 
tablet. 

Tablets were 
administered 
twice per day 
with bl-eakkt 
and dhmer. 

Bash Diet 

I Habitual diet. 

A dietitian 
evaluated the 
mean calcium 
coutent of tbod 
consumedfnrm 
each meal and 
drink during 
the baseline 
Week. 

Other Factors 
Affecting 

Interpretation 
6f Data 

Among subjects in the 
Cal+D group, there 
were sign&ant 
increases in mediau 
semm 25 
hydroxyvitamin D 
(+71%) and 1,25 
dihydroxyvitamin D 
(+8%). 

C&-D-treatment 
aceounWfora49% 
reduction of falls (95% 
cr, 14.71% pc: 0.01) 
based on lid1 fatepies: 
number offaNs per 
person (0,1,2-5,6-7,>7). 

Amollg~lersinthe 
treatment period, the 
cll.ld% average number 
ofexeessive falls was 
significantly higher in 
the Cal-group 
&0.045). 

Musu&rskeletal 
fimction improved 
si~~~~y~~ in 
the cal+&reup 
(p=O.O094). 

Comments 

I----- Theauthors 
ooncluded that a 
siugle 
intervention 
with vitamin D 
plus c&imn 
over a 3-month 
period reduced 
the risk of 
fhlling by 49% 
compared with 
caldum alone. 

Recurrent &Rem 
seem to benefit 

-mostbythe 
treatment. 

The authors 
c!oncludedthat 
the impact of 
vitamin D on 
ihlis might‘be 
explained by the 
observed 
improvement in 
musculoskeletal 
fbnction. 



Cou2ey, j k, et 
al. Effects of 
estrogen plus 
progestin on 
risk of f&ture 
and bone 
mineral density. 
The women’s 
health initiative 
randomiaed 
trial. JAMA. 
2003; 290: 
1729. 

Stndy 
Design 

RaKidomized 
Controlled 
trial. 

Measured. 
All 
conlirmed 
osteoporotic 
hcture 
events that 
occurred 

enrollment to 
discontinua- 
tion of the 
trial (July 7, 
2002}; BMD 
htasubsetof 
women 
(n=1024) at 
baseline and 
ytXlBiand3; 
andaglobal 
index 
developed to . 
EE 
of risks and 
benefits to 
teat whether 
the risk- 
benefit 
progle 
diflkxi 
moss tertiles 
offizxcme 
risk. 

Number and 
Descriptionof 

Subjects 

N=26,608 
postmenopausal women 
with intact uterus who 
wereaged5Oto79 
years at baseline. 

Duratilul 
of Study 

Variab2e: 
average 
follow-up 
of 5.2 
years. For 
subjects 
used for 
BMD 
measure+ 
ment, 
duration 
was3 

Spccifm of 
Iatervention 

Iacludisg 
Source and 
identity of 

Test Materia! 
Coqjugated 
equine 
estrogen 0.625 
mgi &Y PJ~S 
medroxypro- 
gesterone 
acetate, 2.5 
mgl day, in I 
tablet 
(n=8506). 

Placebo group 
(n=8102), 

Base Diet 

mitua! &et. 

Additional 
Treatments 

Other Factors 
Affkctiag 

Interpretation 
of Data 

motuded in 
e*ofw+Po- 
gestht group 296 
hadun2cnown 
vital status rind 
248 were 
deceased on July 
7,2002. 

htchxied in 
placebo group 
245 had 
unkuown vital 
status and 237 
were deceased 
on July 7,2002. 

Seven hundred thirty- 
three women (8.6%) in 
the estrogen-phis- 
progestin group and 8% 
women(il.l%)inthe 
PJa=bo group 
experienced a fracture 
(hazard ratio @RJ, 
0.76; 95% confidence 
intervaf [Cl& 0.69- 
0.83). 

Total hip BMD 
hummed 3.7% after 3 
years oftmatment with 
estrogen plus proge& 
compared with 0,14% 
in the placebo group 
* 0.001). 

TheHRfortheglobd 
index was similar 
across tertiles ofthe 
fraurc risk scale 
(lowest hcture risk 
tile, HR, 1.20; 95% 
Cl, 0.93458; middle 
tertile, HR, 1.23; 95% 
CI, 1.044.46; 
tertile, I%& LO3; 95% 
CI, 0.88-1.24) @ fix 
h&raction = .54). 

The authors 
conclude that 
estrogen phls 
progestin 
increases BMD 
and reduces the 
risk of fracture 
in healthy 
1 
women. ’ 

The decreased 
risk of @&ure 
attributed to 
e=?P PIus 
Progestin 

~~~ 
subgroups of 
women 
examined. 

The authors 
state that when 
considering the 
effects of 

therapy on other 
important 
disease 
outcomeshla 

&ere was noaet 
hen&t, even in 
women 
considered to be 
at high risk of 



Citation 

Chee, w s s, d 
al. TheeBixt 
of milk 

&hone mineral 
density in 
postmenopausal 
Chinese women 
in Malaysia 

Jnt. 2tiO3; 14: 
82%. 

fW D. 

Design 

Controlled 
randomized 
intervention, 

Measured 
Lumbar 
SPh 
femoral neek, 
total hip, and 
t-lw 
BMD by 
DXAzserum 
PTH and 25 

Number and 
Description of 

Subjects 

N=200 cw women 
50 to 60 years old and 
morethan5years 
pstmenopausal. 

Subjects were excluded 
if they had a history of 
bone&ease or medical 
conditions that afEzt 
bone metabolism (e.g. 
hormone/estfogen 
w~-etitherapy, 
thia2ide dinreties, 
glueocortidds) or had 
other chronic illnesses 
(such as diabetes, 
kidney disess& heart 
disease, or cancer). 
Women taking cal&m 
supplementation (>SOO 
mg/ day) for longer than 
amonthorwerealready 
drinking2ormore 
glasses of mihc a day 
were also excluded 

of Study 
Specitics of 
Interventioa 

h&ding 
Source and 
Identity of 

Test Materiai 
Zmervention 
group (n=91) 
received 5Og of 
high-caleinm 
skimmed milk 
powder 
(Anhe 
Goldm, New 
Zeaiaud Milk) 
WhiCh 

continued 
1200mg 
caleiulu (taken 
as two glasses 
of milk a day). 

Control group 
(n=82) 
continued with 
their usual diet. 

Base Diet 1 Additionat 
Treatments 

Habitua! diet. 

Baseline 
calcium intake 
was 470 mg/ 
day in the 
treatmerltgroup 
and 466 mg/ 
day in the 
PlacebogrouP 
(fkom 3-&y 
food records). 

27 snbjm out 
of 200 tiled to 
complete the 
study (n=l8 
milk group, n=!I 
in placebo). 

The milk group 
had lower 
baseline BMD at 
the total body 
(pc O.Ol), 
fiumralneck 
w O.OOf), and 
whip@< 
0.001) compared 
t5theoontroI 
group, though 
the absoIute 
differences were 
small. These 
diflbrences, 
however, were 
amfrofbd as 
covariates when 

changes in BMD 
between groups. 

Milk supplement 
significantly reduced 
the percentage of bone 
loss at the total body at 
24 months (control - 
l&4%, milk-O.13%; F 
0.001). 

Similarly, milk 
supphmentation 
redwed percentage of 
bone loss at the hlmbar 
spine (control -0.90%, 
milk -0.13%. p< OM), 
femoral neck @ntrol - 
0.1.21%, milk-0.51%, 
p< O.Ol), and total hip 
(c.ontnA -2.1 To/4 milk - 
O.SO%, p<O.Ol). 

Serum 25-(OHJ D 
improved significantly 
(p< O.Of) hm 69.D~ 
16.1 nmoH at basetine 
to 86.4* 22 nmol/l at 24 
months in the milk 
graup. 

control subjsctshad 
sig&eantly higher 
levels ofPTH&om 
baseline Q% 0.05) and 
&om the milk group (p’ 
0.05) at 24 months. 

Comments 

The authors 
ConchId that 
ingestion of high 
calcium 
skhnmed milk 
was effective in 
reducing the rate 
of bone loss at 
clinically 
important spine 
and hip sites in 
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orados,E&. 
at.. Effkctsou 
bone mineral 
density of 
calcium and 
vitamin D 
Supplementation 
in elderly 
women with 
vitaminD 
deficiency. 
Joint Bone 
Spme 2003; 
7ozo3. 

double-blind, 
placebo- 
controlled 
study 

Mt%lSWed: 
Lumbar 
spine, 
lbrnoral neck, 
trocbauter, 
and whole 
body BMD 
by DXA, 
serum PTHi 
and 25 

Namber aad 
Descriptioa of 

Subjects 

N=492 women (mean 
age 797 years) with 
vitamin D deiicieucy, 
defined as serum 
25(OH)D concentration 
Il2ngM. Patients 
were recruited at 10 
centers distributed 
thmughoutFrance. 
Additional inclusion 
criteria were a serum 
creatihe level lower 
than 130 pmli’l and a 
sewn cahium level 
lower than 2.62 mmoyt. 

Duratik 
of Study 

Specitlcs of 
Interveation 

Including 
Suurce and 

vitamin D 
group 0-3 
received 500 
mgid of 
elemental 
calciumas 
calcium 
carbon&e and 
llootuof 
vi&m&D@) 
EOS@ tablets) 

Base Diet 

Habitual diet 

Baseline daily 
calcium intake 
697 mg/d in 
Ca-Vitamin D 
and 671 mg/d 
in placebo. 
(estimated 
using FFQ) 
Baseline 
vitamin D 
intake 67 NJ/d 
in Ca-Vitamin 
D and 62 IWd 
in placebo. 
(estimated 
using FFQ) 

’ Additional 
Treatments 

Other Factors 
Affecting 

Interpretation 
of Data 

61 subjects out 
ofl92&iiledto 
complete the 
Study 

Results 

Themedianinserum 
ZJ-(OH)D was 22n&nl 
in the supplemented 
group and 4 rig/ml in 
the placebo 
gr~O.OOOl), and 
theme&anPTHi 
decreasewiis17and5 
pg/mI, respectively 
(~0mo1). 

The median BMD 
increase was 
sigaificantiy greater in 
the supplemented group 
thaninthepIac&o 
group: +2.98% vs. - 
0.2 1% at lumbar spine 
(p=o.ooo9~, +1.19% 
and -0.83% at the 
femoral neck (p=o.O15), 
+0.86% and -0.58% at 
thetrochant~(p=O.015) 
and -f-0.99% and 
t5.11% for the whole 
body QFO.01). 

Comments 

The authors 
cxndde that 
bone mass in 
older women 
with vitamin D 
detlciency 
increases 
significantly at 
the hmbar 
spine, femur 
trachaater, and 
wholebndy&er 
CQlchim and 
vitamin D 
supplementation 
fbrlyc#tr,and 
concomitantly 
bone makers 
improved as 
vitamin D levels 
lx3twnedtonorm 
al, 



Literature 
ciitiou 

!kUCly 
Design 

pr&des an 
extended 
window of 
oppmulity for 
bone mass 
accretiou &et 
me!ler&e. Am 
J Clin Nutr 
2003; 189!33. 

Doub:e 
blmded, 
phlC&O- 
controlled, 
randomized 
intervention 

Measured: 
BMD @Y 
LIXA) and 
bone mineral 

i2.g *fthe 
total body, 
Iumbar spine, 
and fmoral 

Number and 
Desetiptioa of 

Subjects 

I+=1 12 girts (mean age 
14 years) with an 
ethnic distribution of 85 
Jewish girls and 27 
Arab girls. 

Inclusion criteria 
inch&d calcium intake 
~800 mgki, ~1 year 
W~e=~age, age 
-45.5 years, no chronic 
disease, non smokiq 
andnouseof 
amtraceptives. Ah 
subjeds were recruited 
fbm an earlier cross- 
sectional study off&d 
hat&s and bone health 
among high school 
girls. 

DUlMiOIi 
of Study 

12 months 

Specifics of 
Iutervention 

lUCbdii 
Source and 
Identity of 

Test Materid 
Cddm 
supplementa- 
tion (CS) group 
(t&9) 
received 1000 
mg elemental 
Cal&m/d in 
the form of 
calcium 

chewable 

Control gtoup 
(n-5 1) 
received 
idemically 

~p*~b . 

Calcium intake 
was 578.2 mg/d 

, forthephlcebo 
grouPand 
586.7 mg/d fbr 

I thecalcium- supplemented 
. 

i iIZ%m intake 
wesdetermined 
byatrained 
dietitian. 

Other Factors Results 
Affecthlg 

Interpretatioa 
of Data 

I 

12 subjects out 
of112faikdto 
complete the 
study. 
Compliance 
dropped from 71 
f 26% during 
the initial 6 
months to 56 + 
34% fix the 
remaining study 
period 
@-0.0001). 

The am&ion of total 
body BMD was higher 
intheCSgroupthanin 
the control group 
(3.80% compated with 
3.070/o, p10.05). The 
percentage accmtion of 
BMD in the lumbar 
spine was higher in the 
CSgroupthaninthe 
piacebo group (3.66% 
compared with 3&O%, 
psO.05) and BMD in 
the femoral neck tended 
tobehigherint&eCS 
group though this was 
not siguifkant. 
SenrmPTH 
amcentrations dropped 
significantly in the CS 
groupatker6monthsof 
ti%zatment by 4.40 
pg/ml, compared with 
anincreaseinthe 
placebo gronp of 2.30 
pghl. This difference 
wasnokmgcs 
signitkant after 12 
months, Therewasa 
signifieent i&m&ion 
between time since 
menarcbe and treatment 
groupontotalbody 
mass accretion at the 
end of the survey period 
(p=o.O14). 

L 

Comments 

The authors 
condude that 
coldum 
supplementation 
of 

&Is with low 
cakium intakes 
enhances bone 
mineral 
acquisition, 
especially in 
gltls > 2 pars 
past the onset of 
menarche. 



Design 
Number and 

DescriptioIl of 
Subjects 

‘frivedi, D F et. 
al.. Ekk%of 
fout monthly 
oral vitamin 4 
(chol~ciferol) 
supplementation 
onkxturesand 
motiity in 
men and women 
livinginthe . 
~~ 

double blind 
controlIed trial. 
Bh46,2003; 
326:469* 

Rzmdomie 
double-blind, 
controlled 
trial. 

Measured: 
Fracture 
incidence and 
total 
mortality by 
cause. 

X=2686 bale (2033 
men and649 woken) 
aged 65-85 years living 
in the general 
cmnmunity, recruited 
hm the British doctors 
register and a general 
practice register in 
Sutfbllc. 

Subjec& were excluded 
if they were already 
taking vitamin D 
snpp~entents and those 
with conditions that 
were contraindications 
to vitamin D 
suppkmentation f&r 
example, a history of 
renal stones, sarcoidosis 
or maiigoaacy. 

DUl%ItioD 
of Study 

5 yeaa 

speeifica of 

lnelsding 
Source and 
Identity of 

Test Material 
Treatment 
yo~$~l~ 

326 women) 
reoeived one 
capsule 
fc?maitting 
100,ooonr 
vitalliin~ 
(cholecakifet- 
ol) every fbuf 
months fbr five 

Placebo group 
(n=1341,1018 
men and 323 
women) 
received 
piaceho tabiets. 

Additional 
Treatments 

1 Other Factors 
Affecting 

interpretation 
of Data 

Results Comments 

268 men and women 
had incident f&tares, 
of whom 147 had 
iiactum in common 
osteoporotic sites (hip, 
wrist or forearm, or 
vertebrae). Relative 
risks in the vitamin D 
gronpcrxm~~with 
the placebo group were 
0.78 (9SW CI 0.61 to 
0.99, ps1.04) fix any 
first llwture and 0.67 
(0.48 to 0.93, p=0.02) 
for first hip, wrist of‘ 
f&arm, or vertebral 
fracture. 

471 participants died. 
The relative risk 8.x 
total mortality in the 
vitamin D group 
compared with the 
placebo group was 0.88 
(0.74 to 1.06, p==O.t8). 

The authors 
amchide that 
supplementation 
every four 
months with 
100,oW RJ oral 
vitamin D may 
prevent fkctures 
withont adverse 
eilkcts in men 
and women 
living in the 
general 
community. 



Literature 1 Study 1 Number and 
CBation 

stear, s J et. al.. 
E&ct ofa 
calciunl and 
f2X@CiSt? 
intervention on 
the bone 
minerai status 
of 16-18 year 
old adolescent 
girfs. Am J 
cfin Nutr 2003; 
77985. 

intervention. 

Measured: 
Bone mineral 
content 
0 end 
boneareaof 
the whole 
WY, hunbar 
spine, 
aoudominant 
fbreaml, and 
iefi hip were 
measuredby 
DXA. 

Descripthm of 
Subjects 

x=144 female students 
withameanageof17.3 
years were recruited 
fiom the 2 main sixth- 
fm colleges in 
Cambridge, United 
Kingdom and were on 
.mew$e 4.7 yaus 
postmenarche. 

Exclusions included any 
medical problem, a 
history of eating 
disorders; and 
medicationuseknown 
to interfere Lvith bone 
metah&in~ 

percentage difhenm 
was greater in subjects 
with good compliance 

&MJOOX). Attendanct 
at> 50% of the exercise 
sessions was signifi~t 



Literature 
Citation 

Matkovic, V., et 
al. Nutrition 

skeletal 
development 
from childhood 
toad&h&a 
study of hip, 
sphte, and 
tixemm in 
adolescent 
females. J NW. 
2004; 134: 701s 

Study 
Design 

Randomize& 
double-blind 
placebo 
comrolled 
clinical trial 

Measured: 
Bone mineral 
sreal density 
oftbetotal 
bodYa& 

BMD by 
DXA; hip, 
and spine 
BMR by 
periphera 
Quantitative 
computed 
Toanogtaphy 
@Fn 

-wl 
nutritional 
status by 3- 
day dietary 
f&records 
using 
Nutritionist 
Ul, ~8.5 

Number and 
Description of 

Subjects 

Two cohorts ofheneaitby 
Caucasian young 
females (total number = 
3 14) in pubertal stage 
two with an average 
ehronologicai age at 
baseline = 10.8HI.8 
years. cohort one 
participated in the long- 
term clinical trial with 
calchun or placebo 
supphxnentation, whife 
cohort two participated 
in the observational 
study with higher intake 
from dairy products. 

Exchrsion criteria not 
stated 

Duration 
of Study 

Specifics of 
fnterventh 

fscludiag 
Source and 
Identity of 

Test Material 
cobrn selection 

intake tbmlmld 
of 1480 m&day 
asdetemisedby 
questi- 
Alisllbjects 
belowtbc 
threshold were 
8aslpd to the 
clinical trl8l. 
Thsesubjects 
wbosqimkew8s 
above the 
thresholdwere 
assigna-itotbe 
oiemitionld 
SRtdy. 

teal Cliulud 

tww 
(h=103) 
1-4 
plwd8y of 
C8icium Citrate 
h&date (CCM). 2 
pills were taken 

COllWglWUp 
(~123) raoeived 
8 

CCM 
supplements8lld 
placebo Pius 
me supplied 
by Procter & 
Gamble. 

QbseNational 
study 
(N=88) Record 
dietary habits; 
milk main 
&Aum source. 

Base Diet 

Habitual diet. 

Mean dietary 
calcium intake 
was 833 
mg!day from 
all clinicai trial 
participants 

calcium group 
mean calcium 
intake wus 
1586 mg/day 

Additionai 
Treatments 

Other Factors 
Af!&eting 

Interpretation 
of Data 

Firll! nuttbor of 
participants used 
for analysis was 
79,100, and 85 
for the calcium 
supphxnented, 
p&&o, and 
observational 
groups, 
respe&vely, 

Reported 
average pill 
compliance was 
70.5% 

Pill eompkutce 
variability 
resulted in a 
wide-range of 
total txilklml 
intake in the 
supplemented 
groups. Post-hoc 
stratification 
into subgroups 
fxcmdhlg to 
cumulative total 
calcium intake 
aboutthe 
median intake. 
The mmposition 
of #he high and 
low subgroups 
was also varied. 

Results 

Brim oftbe lumbar 
spine (L2 - LA) 
iWreasedhlallthree 
groups hm the average 
ageof15to18years. 
No diffetence in BMD 
between the calcium 
and the placebo group 
QFo.3 13). 
supplemented gFoup 
had 3% higher BMD at 
ttae femurtrochanter 
(p=O.o024) and higher 
vobmletrio densi at 
the proximal radius 
(1002 * 7 mg/cm) than 
theplaaebo(990*6 
mgklafi and 
observational groups 
(996 f 7 mg/days), but 
were not significantly 
dif.lbrmt QFo.41). 

cross-seetiollai area of 
the proximai radhrs was 
much higher in the 
observationalgroup 
than the clinical trial 

W.QW- 
However, volumetric 
BMDwash&herinthe 
calcium supplemented 
group W.01 81. 

Comtaents 

The authors 
concbtde that 
the relatively 
weak effkts 
obse~cd in this 
study were 
presumptively 
due toBMD 
established 
earlier during 
growth and 
maintahmd in 
the late 
adolescxnce and 
young adult 
periods. 
calcium 
supplementa- 
tion on top of 
habitual dietary 
calcium intake 
of 
approximately 
830 mg&ay did 
not influence 
BMD of the AP 
lumbar spine. 
The researcher 
thancol.kcl~ 
that &is study 
did indicate that 
calcium and 
dairyprodllcts 
inflllenw bone 
mass 
acquisition. 



Winters-Stone, 
K.M., et al. One+ 
year oforai 
caicilml 
supplementation 
maintains 

/ ~~tyg 
: young adult 
i &maledif&mce 
’ nmners. Inr J 
’ SportNutrand 

Exercise Metab. 
: 2004; 14: 7 

Balldcini& 
double-blind 
plW&O 
controlh?d 
trial. 

Measured: 
BMDofthe 
gteater 
troebanter, 

if&o&n& 
1 lmharspine 
~ w-w, 
~ and femoral 
~ mid-sha# by 
DxA;lealI 
andlbtmass 
ftom whole 
bodyscalls; 
hthwQ- 
mel‘ic 
measuremen- 
ts of height 
and weight; 
4-day food 
records 
analvzedby 
Food 
Prooessor n, 
v2.2 for total 
energy, 
carbohydrate, 
protein, fat, 
calcium, and 
phosphorous. 

Number and 
Description of 

Subjects 

5 1 Heaithy women with 
a mean age of 23.7 f 
4.7 years (range 18 - 35 
years), mean height of 
165 j: 6.3 cm and 
weight 55.7 f 6.1 kg. 

Exclusion criteria: age 
yonng3rthan 18 or 
older than 35 years; fan 
at least t 0 miles per 
weelr; nonparticipation 
in ath!etic competitioiq 
diseases known to 
affec& bone metabolism; 
current medication 
regimens known to alter 
boneorbone 
metabolism 

i Duratiou 
1 of Study 

/ 1 Test Ma&H 
12 monks J&timer&d 

!3pecifEs0f 
Intorventioa 

Inchtding 
Source and 
Ide&ity of 

ft%) 1000 
mg daily 
cahium 
supplement in 
the form of a 
500 mg 
chewable 
calcium 
carbonate 
tablet twice 
daily (one in 
the morning, 
one in the 
e!mill~. 

C4mtrol aroup 
(N=lO) sugar 
based placebo 
tablets taken 
twice daily like 
the 
experimental 
grottP* 

Both chewable 
c&ium 
supplement 
tablets and 
phlcebo tablets 
were provided 
by SmithKline 
Beeeham, Inc. 

Base Diet 

Habitnd diet. 

Experhnentat 
group mettn 
calcium intake 
was 1006 f 454 
m@W. 

Control group 
meancaldwn 
intakeWaS 

1294 f 1263 
mt&W 

Other Facton 
Afhcting 

Interpretation 
of Data 

ReWJltS 

Mean tablet At baseline, mean BMD 
compliance was values across groups 
75% (79% for observed at the spine 
the experimentat and hip were 4% below 
group and 71% and l%aboveage 
fW the placebo matched women t?om a 
group, DXAdatabase. 
respectivety). 

Calcium 
50% attrition supplementation did not 
rateduetoa’l a%ct either hip or spine 
month deiayed BMD. However, 
deiivery of tkmorai mid-shaft BMD 
suppiements by was maintahted in the 
the supplier, 14 experimental group as 
women dropped compared to the control 
outduetolack 8mw 0.f.m. 
of interest. Adjustment ofBMD 
Another 14 lespome for slgnifiiXnt 
dropped out changes in percent body 
over the trial f&t by ANCOVA did 
period far the not alter statistical 
following outcomes. 
reasonsz stopped 
running due to There were no 
injw (N=3), significant group 
re~oGltion di&enc~~ obscmed for 
outside study any dietary variable. 
-we, With s~~~i~, 
reduced interest the ~~~~~ of the 
t?+% experimental group 
inability/unwilli received approximately 
ngness to travel 800 mg above their 
to the study site habitual calcium intake 
(N-l). Fiil and approximately 500 
total was 23 mg more than their 
women. control group 

COlUUlCBb 

The researcher 
conolude that 
contrarytosome 
expectations, 
female 
endurance 
runners do not 
have a superior 
skeletal status as 
comparedto 
their sedentary 
-terparts, 
and it is liiely 
thatsnboptimal 
nutrition may 
lxxltriwe to this 
finding. They 
t%thCTStatethti 

the repetitive 
nature of 

Nnningmay 
increase bone 
turnover at 
stressed sites. 
The possibility 
exists that 
intervention 
raisedd~urn 
intake into the 
optimal range 
ibrcorti~bo3le 
loss prevention 
for these women 
athletes. 


